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What The CANCO DESIGN 


Contributes to 


MERCURIAL BAROMETERS 


First of all, durability—a long life of dependable accuracy—is provided by the 
ruggedly-constructed adjustable mercury well. This patented feature—found 
only on Cenco barometers—consists of a heavy molded glass reservoir operating 
in a housing of molded bakelite. This construction eliminates the insubstantial, 
leaky chamois leather bag—the cause of failure of the Fortin type of barometer. 
In addition, it promotes accuracy of setting of the base index to the lower mer- 
cury level, because of the clear vision and adequate entrance of outside light. 
Furthermore, this construction permits shipping without danger of breakage or 
destruction of the accuracy of the instrument through admission of air into the 
mercury column. 
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Secondly, the Cenco Mercurial Barometer stays new for a greater period of time, 
because the oxidized brass protecting tube and special alloy scales and verniers do 
not corrode. These materials cost more—but not much more—than other less 
durable materials, but their use makes this barometer worth more—much more— 
than instruments costing just a little less. 
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Finally, accuracy is imparted by a new and more effective 
vacuum process of filling; by the all metal case, having uni- 
form thermal expansion, as compared to the irregular expan- 
sion of wood backs; and the attached thermometer, which 
aids in applying temperature corrections. Corrections can be 

















applied to Cenco barometer readings by the same computa- 
tions as are applied to U. S. Weather Bureau Instruments. A 
76890. BAROMETER, Mercurial, Cenco-Improved Design, with publ 
scales having ranges from 600 to 800 mm and 24.5 to 31.5 | 
inches, and verniers for reading to 1/10 mm or 0.005 inch. fece 
Both Centigrade and Fahrenheit scales are engraved on the appe 
CIE o6ccen cc ndveseccaesmeuewenam Each $25.00 
cont 
76891. BAROMETER, Mercurial, Cenco-Improved Design, same scho 
as No. 76890 Barometer, but for altitudes from 1,500 up to 
10,000 feet. Scale ranges from 500 to 700 mm and 19.5 to assu 
og errr rere re ce. Each $30.00 teac] 
Details of construction—(O) Sole suspension point insuring correct GY enri 
vertical position; (S) silvered brass scale 600 to 800 mm and 24.5 to a to t 
31.5 inches; (V) silvered brass vernier reading 1/16 mm and 5/1000 A pati 
inch, with lower edge sighting on mercury column to eliminate parallax | 
(line of vision A, A’); (G) tube, full 4 mm bore, filled by special | — 
vacuuia process; (H) hexagonal brass case, oxidized finish, eliminates and 
the variable expansion error in wood mountings; (B) patented housing it di 
for glass mercury well; (C) rubber washer making well tight for ship- liter 
ment when screwed to top of threads; (I) ivory point for adjustment to fi 
of mercury level; (W) glass mercury well, eliminating the old style ; 
chamois bag, allowing precise adjustment of level, and permitting safe — 
transportation of filled barometer. pres 
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A CONSUMER APPROACH TO SCIENCE TEACHING 


G. P. Devore 
State Teachers College, Platteville, Wisconsin 


A member of the state department of 
public instruction in a mid-western state 
recently voiced the opinion that there 
appears to be little justification for the 
continuance of science courses in our high 
schools. This opinion was based on the 
assumption that science courses and science 
teaching have little to contribute to the 
enrichment of the lives of the pupils and 
to the development for intelligent partici- 
pation in the world of affairs. While this 
pronouncement was somewhat extreme 
and no doubt made to stimulate thinking, 
it does not take a prolonged search of the 
literature on present-day science teaching 
to find that recognized authorities empha- 
size a serious need for improvement of the 
present efforts in science instruction. 
Downing" believes that only in a small way 
have the valuable outcomes of science 

1 Downing, E. R. “Improved Science Teach- 


ing.” School Science and Mathematics 34: 589- 
593; June, 1934. 
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teaching been achieved. Hunter’ states that 
science teaching should be a vital force in 
the development of useful members of so- 
ciety, but that to date any contribution of 
this nature has been quite insignificant. 

Of course, one should mention that 
fields other than science and that teachers 
other than those engaged in_ science 
instruction are subject to similar criticisms. 
Be this as it may, science teachers should 
become increasingly aware of the short- 
comings of their own instructional efforts. 
Failure on their part to remain receptive 
to well-founded criticism is a violation of 
a very fundamental aspect of the scientific 
attitude which, presumably, science teach- 
ers seek to exemplify. 

In the materials which follow, it is the 
purpose to suggest certain aspects of 
science for which a revised emphasis and 
improved methods of presentation are nec- 


2Hunter, G. W. Science Teaching. New 
York: American Book Company, 1934. p. 11. 
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essary if science is to claim a rightful 
place in a vitalized curriculum of the 
elementary and secondary schools. To as 
great an extent as possible, supporting 
evidence of a scientific nature has been 
indicated for the various recommenda- 
tions; although in certain places the view- 
point has been taken that philosophic 
considerations are of prime importance, 
such as is the case in the selection of 
objectives and the consideration of rela- 
tive values in general. 


CONSUMER VALUES OF SCIENCE 


Briggs has suggested that our education 
should be considered as a continuous proc- 
ess in which people are taught “to do 
better the desirable things they are likely 
to do anyway,” and that it is also the duty 
of education “to reveal higher activities 
and to make them both desired and maxi- 
mally possible.”* If this viewpoint is 
accepted, it follows that curriculum mate- 
rials and teaching procedures should be 
selected which will contribute to these 
ends. Thus, much of our science instruc- 
tion, in the public schools at least, should 
involve vital experiences and problems. 
Herein is suggested the need for a broad 
type of what might be termed consumer 
science, as contrasted with the producer 
type of the science specialist. Most of 
the discussion that follows is concerned 
with an approach to science teaching in 
which the consumer values are given pri- 
mary consideration. In a broad sense, 
as here interpreted, this involves a type 
of science instruction which contributes 
to the development of the abilities, inter- 
ests, ideals, and understandings that are 
basic in an intelligent consideration of 
many important life problems and in the 
interpretation of natural phenomena. 

As early as 1860, Herbert Spencer 
recognized the principle of relative values 
in the selection of materials for the cur- 


8 Briggs, T. H. “General Science in the Junior 
High School.” Teachers College Record 33: 599- 
609; April, 1932. 
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riculum, and he contended that unless the 
materials were capable of producing 
“appreciable effects” on “human welfare” 
they were “comparatively valueless.’ 
Although the present conceptions of 
science and of educational processes differ 
somewhat from those of Spencer, he 
should be given credit for recognizing the 
possibilities of science in achieving objec- 
tives which pertain to health, vocation, 
parental responsibilities, interpretation of 
national life, and general enjoyment. In 
a sense, it can be said that nearly seventy- 
five years ago he recognized some of the 
important consumer values of science 
instruction. 

In the actual practice of present-day 
science teaching, it is quite evident that 
the full significance of the consumer values 
of science has not been recognized, and 
only in a limited manner have certain of 
the possibilities been achieved. Herewith 
is the chief emphasis in the discussion 
which follows. Consideration is given to 
the divisions of consumer science which 
are related to: (1) the activities of leisure, 
(2) the development of intelligent pur- 
chasers and consumers of commercial 
products, (3) the development of desirable 
health habits, (4) the socio-economic bet- 
terment of mankind, and (5) the improve- 
ment of thinking ability. An attempt has 
been made to suggest important aspects 
of these divisions which have been given 
little or no consideration or which have 
been taught ineffectively. 


CONTRIBUTIONS TO ACTIVITIES OF LEISURE 


Whatever else the future may hold in 
store for humanity, it is becoming more 
and more evident that there will be an 
increasing release from the traditional 
types of drudgery. If tke benefits wrought 
by science are made available to society in 
general, leisure for the masses will be 

4Spencer, Herbert. Education: Intellectual 


Moral and Physical. New York: A. L. Burt 
Company. pp. 5-94. 
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greatly increased. What should be done 
with this time and what science can con- 
tribute to its intelligent use are aspects 
which should concern science teachers. 
Among the possible contributions of 
science instruction to the wise use of 
leisure are a development of interests and 
understandings which will lead to a greater 
appreciation for the natural environment, 
to the pursuance of hobbies and unspecial- 
ized forms of activity which involve appli- 
cations of scientific materials, and to the 
development of a desire to pursue on a 
relatively high intellectual plane some 
phase or field of science. 

The objective of developing an under- 
standing and appreciation of the environ- 
ment has been prominent in a large 
proportion of the lists of objectives for 
science teaching.® Text-book materials, 
particularly in general science and biology, 
reflect this emphasis; but the results in 
terms of developing lasting appreciations 
and understandings are not encouraging. 

In seeking an explanation for this pau- 
city of results, it appears that science 
teachers must accept a considerable por- 
tion of the blame. In a recent study of 
superstitions and unfounded beliefs it was 
found that college students have many 
misconceptions about science which should 
have been corrected in the science sub* 
jects taken in high school and college. In 
a group of college freshmen, practically 
all of whom had taken general science, 
biology, and physics in high school, one- 
fifth or more were so unfamiliar with the 
application of scientific principles to the 
environment that they gave erroneous 
responses to such situations as the use of 
the “divining rod” for locating under- 
ground ore and water, the acceleration 
of falling bodies of different weights, 
various important life activities of animals, 
and the explanations for important natural 
phenomena.® 


5 Hunter, op. cit., pp. 99-103. 
6 Deyoe, G. P., and Johnson, J. B. From 
unpublished data. 
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While these materials represent only 
one aspect of environmental appreciations 
and understandings, it is certainly true 
that we cannot overlook the implications. 
First-hand contacts coupled with informa- 
tion from the printed page concerning the 
interesting features of life processes and 
interrelationships of living organisms, the 
physical processes of the universe, and 
man’s control over his environment are 
important considerations in the develop- 
ment of appreciation. The writer has 
found that students in college science 
courses usually report the very infrequent 
use of the field trip in connection with 
the science subjects previously taken in 
high school. Too often, in high school 
and college, our biological laboratories con- 
tinue to be biological morgues in which 
dead rather than living materials are stud- 
ied, and much of the laboratory activity in 
the physical sciences continues to consist of 
a deadening routine to “prove” some law 
or process which has already been proved a 
thousand times and which could be figured 
out by an intelligent person without the use 
of tinker-toy equipment. Such activities 
not only fail in the development of inter- 
ests and understandings of lasting value but 
they consume time which might other- 
wise be spent in developing worth-while 
projects in the laboratory or in studying 
vital problems which would grow out of 
trips to field and factory. 

Science teaching has possibilities for 
developing an interest and a fair degree of 
skill for the pursuit of certain hobbies 
and other leisure-time activities. The 
possibilities have been overlooked for 
developing interests and understandings 
which are related to such hobbies as bird 
and insect study, geologic formations, gar- 
dening, home beautification, the care of 
pets, and the many activities coincident 

-with the home itself. 
Overstreet’ has stated that many of our 


7 Overstreet, H. A. We Move in New Direc- 
tions. New York: W. W. Norton and Company, 
Inc., 1933. pp. 229-247. 
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leisure-time activities are of the “escape” 
type. These are characterized by activities 
which have little value in terms of life en- 
richment and cultural development. He 
suggests that an adequate form of leisure 
activity should possess four qualities, 
namely, self-activity in the selection and 
pursuit of the activity, a spirit of kinship 
with the materials involved, a continuous 
widening of the area of one’s interest, and 
a feeling of fulfillment which grows out of 
a continued study of some line of human 
interest such as science, art, literature, 
craftsmanship, and “human amelioration.” 
Herein is much food for thought for those 
concerned with making instruction in sci- 
ence increasingly effective in its contribu- 
tions to leisure-time activities. 


THE DEVELOPMENT OF INTELLIGENT 
CONSUMERSHIP 


It is passing strange that so little is being 
attempted in our schools to educate for the 
intelligent purchase and consumption of 
the world’s goods. Seemingly, this is an 
important aspect of worthy home member- 
ship, which is so glibly displayed in many 
lists of general educational objectives but 
only infrequently in objectives for science 
teaching. In certain respects the field of 
health is also involved in this important 
type of life activity. 

It is no idle statement that of all groups 
of people the consumers are among those 
most neglected by our schools and other 
governmental agencies. In terms of qual- 
ity and price, many purchases are unwisely 
made by the ultimate consumer. More- 
over, many articles and materials are 
worthless or even inimical to the well-being 
of the purchasers. Misrepresentation, adul- 
teration, harmful ingredients, and poor 
workmanship are all brought to the sur- 
face by scientific tests; yet little is being 
done to make the consumers aware of these 
shortcomings and even less is done to help 
consumers to intelligently use such infor- 
mation as is available and to supplement it 


[Vot. 19, No.3 


by tests of their own. In certain cases the 
materials made available in our schools 
may actually be miseducative in influence, 
such as is often true in pamphlets which 
set forth in a biased manner the qualities of 
certain commercial products. The expen- 
diture by the consuming public of millions 
of dollars on worthless or harmful cos- 
metics, tooth pastes, mouth washes, and 
patent medicines is one aspect of the many 
which have important educational implica- 
tions. The exaggerated and misleading 
claims of advertisers constitute another as- 
pect which requires careful consideration. 

To say that public schools should not or 
dare not attack these problems is to suggest 
the sidestepping of one of the most impor- 
tant phases of human activity. Tact and 
carefully planned techniques are of course 
necessary to avoid possible repercussions 
from groups strongly imbued with the 
profit motive. One procedure which has 
been suggested consists in encouraging the 
student to make his own interpretations 
from printed materials and from the results 
of laboratory projects.® 

The selection of foods in terms of qual- 
ity and value is not given adequate consid- 
eration in science courses commonly taken 
by all high-school pupils. In a recent study 
involving college students, it was revealed 
that the food values as well as the short- 
comings of such common articles of diet as 
milk, vegetables, meats, and fruits are com- 
monly misunderstood. In an entire class of 
nearly 50 students not one knew that milk 
was the best single food source for calcium 
in the human diet !° 

Harap sets forth suggestions for includ- 
ing in our science courses those materials 
which relate to food consumption, fuel 
consumption, housing, household materials, 
household skills, and clothing consumption, 

8 Schlink, F. J. “Shall the Consumer Have 
Rights in the Schools?” Progressive Education 
9: 333-338; May, 1932. 


®Deyoe, G. P., and Johnson, J. B. From 
unpublished data. 
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all of which are definitely concerned with 
intelligent consumership.*° 

Materials of value for educating the con- 
sumer are available from several sources. 
A recent publication entitled Consumers’ 
Guide is now published periodically by the 
United States Department of Agriculture 
and is of considerable value for the intelli- 
gent selection of foods in terms of costs 
and food values. Materials of value are 
also available from the Food and Drug Ad- 
ministration, the Bureau of Home Eco- 
nomics, and other governmental agencies. 
Some books of value are also on the mar- 
ket. Certain materials based on laboratory 
tests and other objective criteria for a 
variety of products, as well as suggestions 
for science teaching, are available for class- 
room use at a nominal sum from a private 
establishment.** Science teachers with a 
fair amount of ingenuity can utilize class- 
room problems and laboratory exercises 
which will involve the practical use of such 
materials and which may lead to other in- 
formation of value. 


DEVELOPMENT OF DESIRABLE HEALTH 
HABITS 

In recent years, considerable progress has 
been made in our science courses to incor- 
porate materials related to the consumer 
aspects of health education. This develop- 
ment has been most marked in the past 
decade and a half. It is rather paradoxical 
that the physical defects brought to light by 
the health examinations during the world 
war were in part responsible for bringing 
about this changed emphasis in curriculum 
materials. 

Studies of current practices reveal that 
many of the more progressive of our sec- 
ondary schools have launched definite 
health programs in recent years.2* For 


10 Harap, Henry. The Education of the Con- 
sumer. New York: Macmillan Company, 1929. 
360 p. 

11 Consumers’ Research, Inc., Washington, N. J. 

12 Health Work and Physical Education. Bul. 
1932, No. 17. Washington, D. C., Office of Edu- 
cation, Department of Interior, 1933. 97 p. 


APPROACH TO SCIENCE TEACHING 99 


subjects in science and physical education, 
objectives are frequently listed which are 
related to games and exercises for the en- 
joyment of leisure in later life, to over- 
coming physical defects, and to developing 
desirable health habits, upright character, 
and proper posture. Health examinations 
are given in many of the more progressive 
schools. These features are encouraging, 
but many of these schools offer no cor- 
rective work for remediable defects, and 
there is little evidence that any marked 
change in health habits has resulted from 
the programs as a whole. For example, in 
a recent study it was shown that out of 
forty-five million children in our country, 
there are ten million deficients of which 
more than 80 per cent are not receiving the 
necessary attention, even though many such 
cases could be remedied and prevented.” 

Several studies have shown that by 
proper motivation and by the provision for 
the practice of desirable health habits, the 
health of school pupils has improved con- 
siderably. 
approach to health education has given 
fruitful results in many instances. Cald- 
well’* has found that high-school pupils 
have many superstitions relative to health. 
He found that specific instruction in sci- 
ence definitely decreases these unfounded 
beliefs. 

In addition to personal health, there is a 
need for the consideration of the commu- 
nity aspects of health. Here again, it ap- 
pears that practical problems and projects 
which grow out of true-to-life situations 
are valuable in developing the desirable 
health habits and attitudes. In the achieve- 
ment of desirable health behavior, practice 
appears to be a valuable supplementary aid 
to materials in which the theory of health 
education is given consideration. 

18 White House Conference, 1930. New York: 
The Century Company, 1931. p. 8. 

14 Caldwell, O. W., and Lundeen, G. E. 


“Changing Unfounded Beliefs.” “School Science 
and Mathematics 33: 394-413; April, 1933. 


In other words, the consumer 
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IMPLICATIONS FOR THE SOCIO-ECONOMIC 
BETTERMENT OF MANKIND 


We hear much these days about science 
remaking the world. Our textbooks and 
courses of study include many references 
to the scientific achievements of this age. 
That these features are important, few or 
none will deny. However, it seems proper 
to consider whether or not the gains in 
standards of living, in security, and in 
human happiness have been commensurate 
with the discoveries of a scientific age. 
Moreover, it seems appropriate to consider 
whether or not science teaching should be 
concerned in part with certain of these 
socio-economic implications. 

Science teaching, in raising the question 
“To what extent has science remade the 
world?” can scarcely avoid the question 
“How much has science been permitted to 
remake the world?” In a consideration of 
curriculum objectives and textbook ma- 
terials it is quite evident that this latter 
issue has seldom been considered as an in- 
tegral part of science teaching. As re- 
cently as the latter part of the last century, 
one of the greatest obstacles to the social 
utilization of scientific discoveries was the 
prejudiced and stereotyped thinking of the 
people, but today it must be recognized that 
one of the greatest obstacles has taken the 
form of a prostitution of science for selfish 
gain. 

At the turn of the present century, a 
German scientist, Ostwald,™® foresaw the 
rapid development of energy and the emer- 
gence of a power age. He proposed a sci- 
ence of “energetics” in which due consid- 
eration would be given to the utilizatior of 
this energy by society on the basis of the 
greatest good for the greatest number. To- 
day, in an age of machinery and other sci- 
entific developments beyond comparison 
with those of a generation ago, the need for 
an intelligent integration of the social with 

15 Ostwald, Wilhelm. “Zwélftes Kapitel, So- 


ziologische Energetik.” Wissen und Kénnen. pp. 
166-167. Leipzig, 1908. 
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the scientific is more imperative than ever. 
Rugg’® has suggested the need for uniting 
technology with democracy to form a 
“great technology” whereby a civilization of 
“abundance, tolerance, and beauty” is made 
possible. Wallace’? has emphasized syn- 
thesis in his “scientific-engineering ap- 
proach to civilization.” There is a need 
for an emphasis in science teaching which 
will provide insights into the many prob- 
lems and intricate relationships that are in- 
volved in utilizing for the welfare of so- 
ciety the contributions of a scientific age. 

In the preceding consideration of activi- 
ties of leisure, it was pointed out that sci- 
ence has provided the potentialities for 
greatly increasing the time for such pur- 
suits, and also that science is rich with ma- 
terials for the worthy use of this leisure. 
This is all very well; but in any thorough 
treatment of these phases in science teach- 
ing it would be difficult to avoid considera- 
tion of the fact that the great masses of 
people are still so insecure and underprivi- 
leged that’ even if increased leisure has be- 
come an actuality the victory is a hollow 
one. Lorado Taft, the great sculptor, has 
recently stated that “with most of us the 
chief pre-occupation of life is its continu- 
ance. The stern business of making a liv- 
ing is so desperate that few think of mak- 
ing a life. We live in a world of beauty, 
are immersed in it, yet we seldom see it !’””"* 

The possible contributions which science 
teaching may render in the development of 
intelligent consumership have been sug- 
gested. However, in any treatment of this 
important subject, the far-reaching influ- 
ences of certain profit-motivated forces of 
society become strikingly evident. For a 
concrete illustration, one has only to review 

16 Rugg, Harold. The Great Technology. New 
York: John Day Company, 1933. 308 p. 

17 Wallace, H. A. “The Engineering-Scientific 
Approach to Civilization.” Rural America 12: 
3-6; April, 1934. 

18 Taft, Lorado. News items from The Capital 
—_ Madison, Wisconsin. October 23, 1934, 
Pp. 
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the amazing events that were associated 
with the discussion, emasculation, and final 
collapse of a much-needed revision of the 
Federal Food and Drug Act. It is difficult 
to imagine how the attempt to educate for 
more intelligent consumership can be di- 
vorced from a consideration of these socio- 
economic implications. 

Likewise, the need for more effective 
health education has been emphasized. In 
any adequate treatment of the problems of 
health, it is practically impossible to avoid 
the social and economic implications. For 
example, many cases of health deficiencies 
are due in no small measure to the low eco- 
nomic status of certain members of society. 
There is evidence to show that for this rea- 
son millions of children in the United 
States are suffering from malnutrition, 
poor housing, and mental disturbances as- 
sociated with feelings of insecurity.® Of 
300,000 crippled children in the United 
States, more than 90 per cent are entirely 
unable to pay for the surgical care for the 
rehabilitation treatment which modern med- 
ical science has perfected.2® Consumption 
of milk by nearly thirty thousand families 
in 59 cities was shown to average only 
slightly more than one pint per person per 
day, and in one family of seven no fresh 
milk was purchased at all.** Here again, 
the economic aspects are undoubtedly of 
prime significance. 

In addition to the preceding, there are 
many other ways in which the welfare of 
society has been disregarded in the utiliza- 
tion of scientific discoveries. Among these 
aré: (1) the traffic in human blood which 
is associated with the use of science in per- 
fecting instruments of warfare; (2) the 

19 Children’s Bureau of United States Depart- 
ment of Labor. Release of July 28, 1933. (Ref- 
erence from Eddy, Sherwood. Russia Today. 
oad York: Farrar and Rinehart, Inc., 1934. p. 

20 Division of Orthopaedic Surgery, University 
of Chicago. From materials at Century of 
Progress exhibit. 


21 Consumers’ Guide. 
1934. p. 2. 
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suppression or actual sabotage of inven- 
tions by powerful interests strongly imbued 
with the profit motive; (3) the failure to 
improve certain products from the stand- 
point of consumer value even though little 
or no increase in production costs would be 
necessary; (4) the creation of an artificial 
scarcity of necessities and comforts in a 
period of potential plenty; (5) the colossal 
squanderings of natural resources; and 
(6) the tremendous waste of man power 
due to enforced idleness, parasitic occupa- 
tions, and obsolescent machinery.?* 

An intelligent consideration of such 
problems requires the study of the contri- 
butions of science in relation to the world 
of affairs. As stated by Taylor, the broad 
problem involved is this: “How can we de- 
velop and utilize the nation’s tremendous 
natural resources—agricultural and indus- 
trial—by applying to them, for the benefit 
of all the people, everything that we know 
or can learn about science, trade, commerce, 
and finance?’’** If the general problem is 
accepted somewhat as stated, science teach- 
ers must recognize the overlapping rela- 
tionships of scientific knowledge with the 
socio-economic aspects of a modern so- 
ciety. Such considerations are basic to an 
adequate study of many vital problems of 
the present day. In other words, these 
socio-economic implications are an integral 

22 Some references among the many used for 


this section are: 


Chase, Stuart. The Economy of Abundance. 


New York: The Macmillan Company, 1934. 
327 p. 
Rugg, Harold. The Great Technology. New 


York: The John Day Company, 1933. 308 p. 

Fraser, F. J. “Big Business Smashes the 
Machine.” Common Sense 3: 6-9; October, 
1934, and 3: 19-22; November, 1934. 

Palmer, D. H. “Mechanical and Electrical 
Goods for the Consumer.” Annals of the Ameri- 
can Academy of Political and Social Science. 
Philadelphia: May, 1934. 

Recent investigations of the Nye committee on 
armaments, and various publications in this field. 

28 Taylor, C. C. “Rural Youth and the New 
Deal,” Address delivered before the Second Col- 
legiate Country Life conference, University of 
Wisconsin, May 12, 1934. 


& 








102 SCIENCE EDUCATION 


part of a consumer approach to science 
teaching. 


IMPROVEMENT OF THINKING ABILITY 


In the objectives frequently listed for 
various science subjects, considerable im- 
portance is attached to the development of 
thinking ability. This is certainly an im- 
portant aim for consumer science, as indi- 
cated in the following: 


Science is both organized knowledge and 
method, and the latter is more important than the 
former in the life of the average man, for he is 
bound to encounter many problems which will be 
successfully solved only as he is skillful in accu- 
rate scientific or reflective thinking, while needed 
knowledge can be obtained from books as occa- 
sion arises.?* 


It has frequently been assumed that sci- 
ence in our public schools has contributed 
greatly to the development of skill for sci- 
entific thinking. After testing the assump- 
tion, Downing found “no evidence. . . that 
high-school pupils acquire skill in scien- 
tific thinking as a necessary by-product of 
the study of scientific subjects as at pres- 
ent taught.”*° In casting about for an ex- 
planation for this somewhat disappointing 
conclusion, it soon becomes evident that 
most science texts and probably very littie 
of the actual teaching contribute to the de- 
velopment of this type of ability. It is 
small wonder that superstitions, unfounded 
beliefs, dogma, and inaccurate and preju- 
diced thinking continue to have a strong 
grip even on many of the people who have 
been exposed to the usual run of science 
courses. Dewey emphasizes these short- 
comings in the following: 


(The) responsibility of science cannot be ful- 
filled by educational methods that are chiefly con- 
cerned with the self-perpetuation of specialized 
science to the neglect of influencing the much 
larger number to adopt into the very make-up of 
their minds those attitudes of open-mindedness, 
intellectual integrity, observation and interest in 


24 Downing, E. R. “Does Science Teach Scien- 
tific Thinking?” Science Education 17: 87-89; 
April, 1933. 

25 Downing, ibid. 
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testing their opinions and beliefs that are charac- 
teristic of the scientific attitude. ... As long as 
acquisition of items of information, whether they 
be particular facts or broad generalizations, is the 
chief concern of instruction, the appropriation of 
method into the working constitution of person- 
ality will continue to come off a bad second.?¢ 


Tyler?’ has shown that the correlation 
between the knowledge of informational 
content in a given science field and the 
ability to think in the materials of that field 
is so low that the former is practically of 
no value in predicting the latter. In spite 
of this, both in teaching and testing pro- 
cedures the major emphasis continues to be 
placed on the former of these two types of 
learning products. 

The thinking demanded in life appears 
to be associated with some type of problem 
situation in which there is some perplexity, 
confusion, or doubt. It is therefore reason- 
able to assume that thinking of the type 
needed in life can be stimulated and de- 
veloped by utilizing representative problem 
situations. It has been shown that such 
procedures coupled with careful guidance 
will result in increased facility in problem- 
solving and other desirable types of out- 
comes.”* 

Texts for certain science subjects are 
now appearing in which the problem-solv- 
ing approach is followed. However, many 
of these so-called problems are little more 
than questions which may require practi- 
cally no scientific thinking. Very few 
would be rated high on the five-fold stand- 
ard suggested by Lancelot.2® He proposes 
that problems should be based upon true- 
to-life situations, be of proper scope and 

26 Dewey, John. “The Supreme Intellectual 
Obligation.” Science Education 18: 1-4; Febru- 
ary, 1934. 

27 Tyler, R. W. Constructing Achievement 
Tests. Columbus, Ohio: The Ohio State Uni- 
versity, 1934. p. 5. 

28 Downing, E. R. “Methods Versus the Me- 
chanics of Instruction.” Science Education 16: 
468-474; December, 1932. 

29 Lancelot, W. H. Handbook of Teaching 


Skills. New York: John Wiley and Sons, Inc., 
1929. pp. 116-130. 
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difficulty, require thinking of superior qual- 
ity, be interesting, and be clear and definite 
in statement. 

Many problems acceptable for science 
teaching will grow out of the experiences 
of the teachers and the pupils. Some of 
the general areas in which these problems 
will arise have been suggested in the pre- 
ceding portions of this article. The utiliza- 
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tion of these problems for vital teaching 
situations constitutes the central feature of 
the consumer approach to science teaching. 


General References not Previously Cited 


Dewey, John. How We Think. Boston: D. 
C. Heath and Company, 1933. 301 p. 

Robinson, J. H. The Humanizing of Knowl- 
edge. New York: G. H. Doran Company, 1926. 
93 p. 


A SIMPLE APPARATUS FOR DEMONSTRATING THE 
ACTION OF THE HEART AND CIRCULA- 
TION OF THE BLOOD 
Rate J. SHAw 


Assistant, Zoology Department, University of Southern California 


The heart and circulation model here 
described is of fundamentally simple design 
and can be assembled from standard labo- 
ratory equipment in less than two hours’ 


three students of average ability. It is 
sufficiently large to be used in lecture-table 
demonstration before a class of thirty or 
forty students, and will operate automati- 
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time. Its construction may serve as an cally and continuously without attention. 
excellent project for a group of two or The moving parts of the apparatus (Fig- 








104 


ure I) are a modification of the “balloon 
pump” described by J. Palmer.* 

To represent the heart two reservoirs 
R and R’ (auricles) are connected with the 
balloons B and B’ (ventricles) of the 
pumps. Flap valves V and V’ prevent 
reversal of flow during contraction of the 
balloons which are activated by a stream 
of compressed air which enters the glass 
cylinders C and C’ through the glass tubes 
J and J’. The pressure of the liquid enter- 
ing B and B’ holds the the tips of the bal- 
loons down against the openings of the 
exhaust tubes K and K’ making a firm 
closure. Tubes K and J’ are connected 
in series so that the action of the two 
pumps is simultaneous. While the pres- 
sure of air in the cylinders is increasing, 
liquid is being forced out of the balloons 
by way of tubes E and E’ until the tips of 
the balloons finally are drawn away from 
the exhaust tubes. The air pressure in the 
cylinders immediately falls, allowing the 
balloons to fill again from the reservoirs 
and so close the exhaust tubes for the be- 
ginning of another “beat.” The rate of 
beating can be regulated by adjusting the 
flow of air through the cylinders. 

The pulmonary and systemic circuits are 
represented by the bent glass tubes P, P’ 
and S, S’ respectively. If desired, the 
anatomical details of these circuits can be 
followed more exactly by bending the glass 
tubing into suitable form, likewise addi- 
tional flap valves may be interposed at cor- 
rect locations in the circuits. 

Flap valves V and V’ are made by sew- 
ing a small semicircular piece of rubber 
balloon or a piece of dentist’s rubber dam 
along the edge of a two holed-rubber 


1Palmer, J. Science News Service 80: 229- 
230, 1934. 
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stopper. This flap should cover one of the 
holes, but not so tightly that the flow of 
liquid is greatly restricted. B and B’, bal- 
loons, or better still large rubber finger 
stolls, are now slipped over the small ends 
of rubber stoppers. Three to five cc. of 
mercury may be dropped into each balloon 
to insure positive contact with the exhaust 
tubes. It is well to lubricate K and K’ 
with glycerine in order that they may be 
easily moved in making adjustments. In- 
stead of the aspirator bottles illustrated in 
Figure I, tall separatory funnels may be 
used as the reservoirs R and R’. 

An effective way to begin a demonstra- 
tion with the apparatus is to fill each reser- 
voir half full of water and start the pumps 
“beating”; then after adding a few cc. of 
strongly colored congo red solution to 
R (right auricle) one may observe the 
colored liquid flowing into B (right ventri- 
cle), around through P and P’ (pulmon- 
ary circuits) to R’ (left auricle), into B’ 
(left ventricle), around through S and S’ 
(systemic circuits) and finally returning 
to R. The direction of flow can be traced 
again and again by alternately changing the 
color of solution by adding at R and R’ 
small amounts of moderately strong acid 
or base. 

Likewise the oxygen carrying power of 
defibrinated blood or oxalated blood may 
be readily demonstrated. If a stream of 
nitrogen or other inert gas is bubbled 
rapidly through the blood in R, this blood 
becomes relatively deoxygenated and as- 
sumes a typically dark color. Similarly 
a rapid stream of oxygen or air bubbles 
through the blood in R’ causes a reversion 
of an arterial condition of bright scarlet 
color. It is evident that, while the model is 
working, oxygen is carried from R’ to R 
where it is liberated into the room air. 
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HOW COULD 


A NATIONAL ORGANIZATION COORDI- 


NATE THE ACTIVITIES OF EXISTING SCIENCE 
TEACHERS’ ASSOCIATIONS? 


PuHILip G. JOHNSON 


The University of Nebraska, Lincoln, Nebraska 


Existing natural science associations— 
city, county, state, sectional, or national— 
should have aims and objectives which 
are, at least harmonious. There may be 
differences in the direction and amount of 
emphasis and there is, without a doubt, 
an overlapping in some particulars. Be- 
cause of this condition, there are numerous 
opportunities for mutual helpfulness. 

Groups of natural science teachers, in 
working on cooperative projects, will be 
largely influenced by their group mein- 
berships. Sometimes an overlapping in 
these efforts is planned, but more often 
it is accidental. Teachers who are thrown 
together during graduate study, or who 
are subject to the stress of research as 
published in periodicals, will account for 
yet other cases where cooperative projects 
are in progress. If the truth were known 
it would perhaps reveal not only many 
groups struggling to maintain an active 
membership, but, as well, a few groups 
where constructive endeavors are bringing 
positive results. It is a well known fact 
that a group prospers under the influence 
of challenging leadership, and struggles 
along and deteriorates during periods of 
less virile leadership. 

Group meetings are planned for most 
organizations by an individual or a small 
committee. Suggestions for an appropri- 
ate program from the entire group are 
commonly few. Funds available are usu- 
ally limited or entirely lacking. A section 
meeting devoted to the consideration of 
natural science is often assigned a small 
room in order to make the larger audi- 

* Paper read at the meeting of Teachers of Sci- 


ence planned by the Committee on the Place of 
Science, Pittsburgh, December, 1934. 


toriums available for more agressive sec- 
An hour or two often constitutes 
the entire allotment of time for the sec- 


tions. 
tion. A speaker on some propogandistic 
topic may be recommended for the pro- 
gram by some national organization as a 
worthy lecturer and the 
made that the natural science section use 
this lecturer. This helps to complete a 
program for a busy section chairman. 
Thus plans are completed, the section 
meets, the speakers speak, a new chair- 


suggestion is 


man is elected and about eleven months 
later a new program will be planned. It 
is frequently true that the activities of 
natural science sections for different dis- 
tricts within the same state teachers asso- 
ciation do not present to the teachers a 
single common inspiration, or a single com- 
mon challenge to do something about a 
mutual and state-wide need. 

How could a national organization coor- 
dinate the activities of existing science 
association? The answer appears obvious. 
It could coordinate in the 
same general manner as a state organiza- 
tion coordinates the activities of various 
district same general 
manner as a science committee can coor- 
dinate activities in like courses or classes 
within a school system; and in the same 
general natural science 
teacher can coordinate the activities of 
students working as groups under a “group 
plan” of instruction. 

What are the factors in coordinating 
activities of two or more groups? One 
factor is a representative membership. 
This can be by (a) an unplanned over- 
lapping of membership, or by a definite 
and planned representation; (b) by an 


the activities 


sections; in the 


manner as a 
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exchange of speakers on the basis of 
reputation and remuneration, or by a 
planned exchange of speakers on the basis 
of group needs and a speaker’s ability. 

A complete overlapping between all 
groups in a national organization is impos- 
sible. Overlapping of one group in 
another group is entirely feasible as evi- 
denced by several groups now functioning 
on this basis. For real and definite repre- 
sentation it is unavoidable that there be 
overlapping within one group. If a parent 
or primary organization exists let it be 
used; if there are several primary 
national organizations, the need for a 
coordinating group is real. It may also 
be added that a definite and planned repre- 
sentation is more apt to secure generally 
beneficial results than an unplanned over- 
lapping. It is also true that the group most 
poorly organized and therefore least able 
to pay would be the one most in need of 
the best speakers. A national group could 
select or encourage the selection of able 
and responsible representatives. It could 
perhaps help to defray traveling expenses 
either directly or indirectly so that this 
item would not become a personal burden. 
The national group could suggest speakers 
for the treatment of certain problems and 
could arrange tours so that expenses 
would be kept at a minimum, and it could 
assume part of these expenses. 

Another factor in coordinating activities 
of groups is printed material, either as 
correspondence, bulletins, or periodicals. 
Many groups would be glad to arrange 
programs stressing timely topics if sug- 
gestions were available in sufficient time 
and in sufficient detail. The distribution 
of a set of suggestions which represent 
the viewpoints of teachers served by the 
group, is often very helpful. Many of 
these suggestions are sufficiently general 
to be principles for guidance in planning 
programs for any section or group. Inno- 
vations from successful programs could be 
discussed and unsuccessful procedures 
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could be presented with safeguards. The 
challenge to a chairman for early planning 
of a program in order to have it appear 
in an announcement is also of definite help. 
Such early planning might lead to corre- 
spondence in which certain speakers or 
other improvements are suggested. 

While the matter of abstracting articles 
for science teachers is reasonably well 
carried out, it would appear that a “Science 
Teachers Digest” would be a helpful coor- 
dinating factor. In addition to abundant 
abstracts, this could contain brief presen- 
tations of suggestions regarding books, 
charts, teaching plans, slides, and a multi- 
tude of other teaching aids. Perhaps the 
abstracts and notes from numerous period- 
icals could be brought together and classi- 
fied for teachers of natural science. 

A third factor in coordinating the activi- 
ties of existing science organizations is 
the radio. A group charged with coor- 
dinating activities could sponsor and direct 
national radio presentations which are of 
definite value to science teachers and their 
pupils. Natural science teachers and 
groups of teachers could be informed of 
these broadcasts in advance. They could 
plan their own program so as to make 
possible the hearing and discussing of the 
radio presentation as a part of their local 
program. Business organizations are 
using telephonic connections to bring 
reports and suggestions to sales groups. Is 
it too much to expect that natural science 
teachers in a strong national organization 
may be served similarly? 

Another use for the radio would be to 
arrange for the broadcast of prominent 
speakers at distant meetings. Many 
science teachers scattered over the country 
may well be challenged by the speakers 
who appear on programs as, for example, 
the noon address today of Dr. Thorndike. 
Classroom teachers not responsible for 
science subjects would have been stim- 
ulated and challenged by planning of this 
kind. Small organizations cannot accom- 
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plish much in national program making, 
but a group coordinating and serving ail 
groups of similar interests may achieve 
goals which, up to the present, have been 
unattained. 

In summarizing our personal views, and 
those of local and more distant contribu- 
tors, it may be said that a national group 
could coordinate the activities of existing 
science organizations by the following 
means : 

1. Developing a strong national group, 
or correlating closely the activities of 
existing national groups. Planning 
for a large membership with conser- 
vative dues. 

2. Encouraging and securing alert per- 
sonal representation from all local 
groups in the national group. This 
representation to be as direct as pos- 
sible. 

3. Stimulating and guiding the organiz- 
ation of new groups and engendering 
new enthusiasm in older groups. 

4. Assisting in scheduling and present- 
ing an exchange of speakers, 

5. Distributing printed suggestions for 
program-making to local groups. 


RECORDING LABORATORY NOTES 107 


6. Securing and publishing preliminary 
programs and following this with 
definite suggestions for improvement. 

7. Publishing reviews of recent mate- 
rials of aid to natural science teach- 
ers, perhaps in a “Science Teachers 
Digest.” 

. Arranging for a reporter at all local 
meetings to be followed by the publi- 
cation of constructive comments. 

9. Sponsoring and directing national 
broadcasts of prominent speakers on 
problems clearly related to natural 
science teaching. Cooperating with 
“Science Service” may bring this to 
an early realization. 

10. Arranging for the broadcast of 
prominent and challenging speakers 
at distant meetings of natural science 
teachers. Encouraging science teach- 
ers to hear and discuss these presenta- 
tions at local meetings. 

11. Arranging for the presentation of 
brief reports and stimulating plans © 
by means of telephonic services. 
Encouraging several groups to meet 
simultaneously for such presenta- 
tions. 


(o2) 


METHODS OF RECORDING LABORATORY NOTES 
IN HIGH-SCHOOL CHEMISTRY 
L. W. APPLEGARTH 
Whiting High School, Whiting, Indiana 


PURPOSE OF THE INVESTIGATION 


The purpose of this investigation is to 
compare the effectiveness of three methods 
of recording laboratory notes in high-school 
chemistry. 

It was found, upon looking through fif- 
teen laboratory manuals in high-school 
chemistry, that there was no general agree- 
ment among the authors as to the best 
method of recording laboratory notes. 


SETTING OF THE INVESTIGATION 
This investigation was conducted in the 


Whiting Senior High School, Whiting, 
Indiana. Each of three classes in chemistry 
was divided into two sections. Each sec- 
tion recorded its laboratory notes according 
to one of three methods which were desig- 
nated as Method I, Method II, and Method 
III. 

In the first class, Method I was com- 
pared with Method II. In the second class, 
Method I was compared with Method III. 
In the third class, Method II was compared 
with Method III. 

Method I consisted of answering all 
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questions, writing equations, and following 
all directions in the laboratory manual?’ 
during the experiment, followed by a con- 
nected account written on theme paper in 
the class room on the following day. This 
account of the experiment was written 
under the following divisions: title, appara- 
tus, materials, observation and data, and 
conclusion. No drawings were permitted. 

Method II consisted of answering all 
questions, writing equations, and following 
all directions in the laboratory manual dur- 
ing the experiment. No further notes were 
prepared in this method. 
were permitted. 


No drawings 


Method III consisted of answering all 
questions, writing equations, and follow- 
ing all directions in the laboratory manual 
during the experiment followed by a 
written exercise. This exercise consisted 
of a small number of questions and sug- 
gestions designed to emphasize the impor- 
tant parts of each experiment. These ques- 
tions and suggestions were completed by 
the student in the class room on the day fol- 
lowing the experiment. No drawings were 
permitted. 

The common factor in these three 
methods consisted of answering all ques- 
tions, writing equations, and following 
directions in the laboratory manual during 
the experiment. The point of difference 
in these three methods lay in the fact that 
a permanent notebook was kept in Method 
I, no notes were kept in Method II, and 
study questions were answered in Method 


III. 


SAFEGUARDS AGAINST MORE THAN ONE 
VARIABLE 


Paired students worked as laboratory 
partners in order to increase the chances 
of gaining equal information from the 
experiment. 

All sections were given exactly the same 
reading assignment. The method and con- 

1 Raymond B. Brownlee and others. Labora- 


tory Exercises in Chemistry. New York: Allyn 
and Bacon, 1932. Pp. xii-304. 
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tent of each discussion were kept as nearly 
constant as possible through reference to 
the teacher’s written notes on the plan of 
the discussion. 

Students’ written work was done in the 
class room under the immediate supervi- 
sion of the teacher. The source of in- 
formation consisted of notes in the labora- 
tory guide taken at the time the experi- 
ment was performed. Notebooks were 
kept in the laboratory. 


NUMBER AND DESCRIPTION OF TESTS 

Measurement of individual success in 
each method consisted of twenty-six sepa- 
rate tests. Each test covered a laboratory 
experiment. Each test included ten items 
of the blank space type designed to mea- 
sure the retention of factual material such 
as the names of formulas, formulas for 
chemical compounds, methods of procedure, 
chemical reactions, and preparation and 
properties of substances. 


PROCEDURE IN GIVING TESTS 

All sections were given the same test on 
the same day one week after each experi- 
ment had been done. In the meantime, 
written work as required by the different 
methods had been completed according to 
schedule. Three weeks subsequent to the 
performing of each experiment, the same 
test was repeated to measure delayed 
retention. 

The method employed for scaling test 
items was that described by Holzinger.? 


PAIRING THE STUDENTS 

Students were paired on the basis of 
grade classification, chronological age, first 
semester grade in chemistry, I.Q., and sex. 

First semester grades in chemistry were 
a matter of record. They were obtained 
by means of tests covering readings and 
experiments. They represented the stu- 
dent’s accomplishment in chemistry at the 
close of the first semester. 

2Karl J. Holzinger. Statistical Methods for 


Students in Education, pp. 224-29. Boston: Ginn 
and Company, 1920. 
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Chronological age was computed to the 
nearest month from records available in 
the principal’s office at the beginning of 
this investigation. 

Intelligence quotients were obtained by 
taking the mean of I.Q. scores made by 
each student on the Henmon-Nelson Test® 
and the Otis Test.‘ 


ANALYSIS OF TEST SCORES 


The mean of a series of means was 
determined for each method. A statistical 
comparison of these two means was then 
made by determining the probable error 


of each mean by using the formula,° 
Ox 
P. E.n = .6745 VN 


In order to determine the significance 
of these two means, the probable error 
of their difference was determined by 
substitution in the formula,® P.E.m, _ me 
=V(P. E.n,)*+ (P. E.ns)*. 





Tas_e I 


Data CONCERNING THE STATISTICAL SIGNIFI- 
CANCE OF Metuops I, II, ann III 


Immediate Recall 


| 
| 
| 
| 
| 











z| § 

~ SS - 

3 ' oS = 

= = = = P = wy) 

= S wy iy fs] & 

= = a, a, Qe: > 
= 26.57 596 917 2.98 3.668 

er 23.59 698 
5... 1 aoe 561 ee ; 

III ... | 29.64 593 816 2.71 3.264 

II... | 24.82 602 Sana : Fs 
III ... | 29.30 .607 845 448 | 3.416 














A difference between two statistical con- 
stants, such as two means, in order to be 


3'V. A. C. Henmon and M. J. Nelson, Henmon- 
Nelson Test of Mental Ability, Form A. Boston: 
Houghton Mifflin Co., 1929. 

# Arthur S. Otis. Otis Self-Administering Test 
of Mental Ability Higher Examination, Form B. 
Yonkers-on-Hudson: World Book Co., 1922. 

5 Karl J. Holzinger. Op. cit., p. 233. 

6 Ibid., p. 235. 
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significant, should be at least four times its 
probable error.’ 

Table I includes data which were used 
in determining the significance of the dif- 
ference between two means. For immediate 
recall, neither Method I or Method II is 
superior. Neither Method I or Method III 
is superior, but Method III is shown tc 
be statistically superior to Method II. 


Taste II 


Data CONCERNING THE STATISTICAL SIGNIFI- 
CANCE OF Metuops I, II, anp III 


Delayed Recall 


| } 








% . 
a = 4 < = 
= = E = Q ty) 
3S 3 tx} Sy [Ss] & 
re = a, a |Q8 = 
I 26.93 | .628 | 1.012 | 1.35 | 4.048 
II... | 25.58 | .796 
I... | 27.04 | .729 
III... | 30.63 | .708 | 1.016 | 3.59 | 4.064 
II... | 26.17 | .563 
III... | 29.33 | .607 796 | 3.16 | 3.184 











For delayed recall, Table II shows that 
neither Method I or Method II is superior. 
Method I is not superior to Method III 
nor vice versa. Method III is shown to 
be superior to Method II if the data con- 
cerned are considered to one decimal place 
only. 

Table III shows immediate and delayed 
test mean scores for all three methods of 
recording laboratory notes. It has been 
shown statistically that Method I is not 
superior to Method II, although the mean 
of Method I exceeds the mean of Method 
II by 2.98 and 1.35 for immediate and 
delayed recall respectively. This difference 
may be attributed to chance fluctuations in 
the sample. The delayed test mean scores 
for Method I and Method II exceed the 
corresponding immediate test mean scores 
by .36 and 1.99 respectively. Delayed mean 
scores exceed immediate mean scores in 


t Ibid., p. 237. 
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all of the six cases for which reasons are 
offered in a subsequent paragraph. 


Taste III 


CoMPARISON OF MEANS FOR ALL METHODS 
Immediate and Delayed Recall 





Delayed 





Immediate 

Method Recall Recall 
ere 26.57 26.93 
DR wanes 23.59 25.58 
Se 26.93 27.04 
(re 29.64 30.63 
. See 24.82 26.17 
«RES SS 29.30 29.33 











It has been shown that Method III is 
not superior to Method I, although the 
mean of Method III exceeds the mean of 
Method I by .271 and 3.59 for immediate 
and delayed recall respectively. The de- 
layed test mean scores for Method I and 
Method III exceed the corresponding 
immediate test mean scores by .11 and .99 
respectively. 

It has been shown that Method III is 
superior to Method II for both immediate 
and delayed recall. The delayed test mean 
scores for Method II and Method III 
exceed the corresponding immediate test 
scores by 1.35 and .03 respectively. 

Possible reasons why delayed mean 
scores exceed immediate mean scores in 
every case are: (1) Some students may 
have voluntarily reviewed the experiment 
during the time following the first test and 
preceding the second test, although actual 
formal work on the experiment, including 
written work, was done in the laboratory 
and class room under close supervision and 
according to a strict schedule. Further- 
more, note books and laboratory manuals 
were never removed from the laboratory 
or class room during this investigation. 
Although it is possible to control the 
mechanical details of such an investiga- 
tion, it is not possible to control thought 
processes in the student’s mind after he 
has left the laboratory or class room. 
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During such time ideas may have become 
clarified and fixed which at the time of the 
first test were entirely misunderstood; (2) 
Information from closely or partially re- 
lated experiments may have carried over; 
(3) The time element necessary for the 
clarification of patterns of understanding 
may have been a factor in increased 
learning. 

Table IV shows the per cent of indi- 
vidual scores favorable to different methods 
of recording laboratory notes for imme- 
diate recall among high, medium, and low 
I.Q. groups. Although Method I has been 
shown not to be superior to Method II in 
a class consisting of high, medium, and low 
I.Q. students, these percentage figures 
indicate the relative effectiveness of the 
two methods when applied to high, medium, 
and low I.Q. groups separately. 


Taste IV 
Per Cent FAvoRABLE TO DIFFERENT METHODS IN 
HicH, Meprum, anp Low I.Q. Groups 


Immediate Recall 











Method High Medium Low 
I.Q. I.Q. I.Q. 

oe 54.1 53.0 61.9 
eee 40.1 45.0 36.5 
yc er 58 2.0 1.5 
Besa 36.1 36.7 428 
_ ee 57.7 56.1 55.9 
: ee 6.0 7.1 1.1 
ae 38.3 41.4 19.8 
a we 55.6 75.2 
ee 4.0 28 49 














Taking into consideration the possibility 
of adding percentage figures for those tied 
to either Method I or Method II, we find 
the greatest difference in favor of Method 
I in the low I.Q. group, the next greatest 
difference in favor of Method I in the high 
I.Q. group, and the third greatest differ- 
ence in favor of Method I in the medium 
I.Q. group. These differences are 26.9, 
19.8, and 10.0 respectively when the per- 
centage figures for those tied are added 
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to Method I. When the percentage figures 
for those tied are added to Method II, the 
differences favoring Method I are 23.9, 8.2, 
and 6.0 for low, high, and medium, I1.Q. 
groups, respectively. In either case these 
percentage figures indicate clearly the su- 
periority of Method I over Method II for 
the low I.Q. group as compared with the 
relative effectiveness of the two methods 
when applied to medium and high I.Q. 
groups. These data show that a permanent 
notebook is more profitable for low I.Q. 
students than for high or medium I.Q. 
students. 

For a class consisting of high, medium, 
and low I.Q. students, it has been shown 
that Method I is not superior to Method 
III nor vice versa. However, the percent- 
age figures indicate the comparative effec- 
tiveness of these two methods when applied 
to high, medium, and low I.Q. groups 
separately. If the percentage figures of 
those tied are added to those for Method 
I, we find the differences in favor of 
Method III in the order of high, medium, 
and low I.Q. groups. These differences 
are 15.6, 12.3 and 12. When the percent- 
age figures for those tied are added to 
Method III, and differences favoring 
Method III, are 27.6, 26.5, and 14.2 for 
high, medium, and low I.Q. groups re- 
spectively. In the first case these differ- 
ences are too small to justify any claim 
for the superiority of either method in any 
of the three I.Q. groups. In the second 
case the figures indicate the superiority of 
Method III for high and medium I.Q. 
groups. However, such a conclusion is not 
justified from these data, especially in view 
of the fact that neither method was shown 


to be superior by statistical treatment when 


applied to a class containing high, medium, 
and low I.Q. students. 

It has been shown that Method III is 
superior to Method II for a class consist- 
ing of high, medium, and low I.Q. students. 
In order to compare the effectiveness of 
these two methods of recording laboratory 
notes when applied separately to high, 
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medium, and low I.Q. groups, let us con- 
sider the percentage figures which apply 
to these three groups. If the percentage 
figures of those tied are added to those for 
Method II, we find the differences in favor 
of Method III in the order of low, high, 
and medium I.Q. groups. These differences 
are 50.5, 15.2, and 11.4. When the per- 
centage figures for those tied are added to 
those for Method III, the differences favor- 
ing Method III are 60.3, 23.2, and 17.0 
for low, high, and medium, I.Q. groups 
respectively. These figures indicate clearly 
the effectiveness of Method III for low 
I.Q. students over high and medium I.Q. 
students. 


TABLE V 


Per Cent Favoras_e TO DIFFERENT METHODS IN 
Hicu, Meprum, anp Low I.Q. Groups 


Delayed Recall 

















High Medium Low 

Method 1.0. 1.0. 1.0. 

a 49.0 40.2 58.6 
Spee 38.8 58.6 39.6 
Tied .. 12.0 1.1 1.7 
ae. 35.0 42.7 26.7 
.. ae 58.4 55.0 69.0 
Me ce c<s 6.5 2.2 4.2 
38.2 45.4 26.3 
528 53.0 71.4 
\: 8.9 1.5 22 





Table V shows the per cent of individual 
scores favorable to different methods of 
recording laboratory notes for delayed re- 
call among high, medium, and low L.Q. 
groups. A comparison of Method I with 
Method II for the high I.Q. groups shows 
that 49 per cent of the total number of 
individual test scores favor Method I, 38.8 
per cent favor Method II, and 12 per cent 
are tied. Considering the possibility of 
adding the percentage figures for those tied 
to those of either method, we find 61 per 
cent in favor of Method I as compared 
with 38.8 per cent in favor of Method II. 
If the percentage figure for those tied is 
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added to Method II, we have 49 per cent 
in favor of Method I as compared with 50.8 
per cent in favor of Method IJ. This 
shows little choice between Method I and 
Method II for the high I1.Q. group. Com- 
parison of percentage figures in a similar 
way in the medium I.Q. group shows a 
choice in favor of Method II. Figures 
for the low 1.Q. group show a choice in 
favor of Method I. 

Comparison of the percentage figures 
favoring Method I and Method III shows 
that Method III is most effective in the 
low I1.Q. group, next most effective in the 
high 1.Q. group, and least effective in the 
medium I.Q. group. The large percentage 
of scores of low I1.Q. students which favor 
Method III indicates the desirability of 
low 1.Q. students writing their laboratory 
notes according to a method which induces 
some thinking in terms of the important 
points in an experiment rather than writing 
their laboratory notes according to a scheme 
which permits of more or less mechanical 
procedure. 

Percentage figures show a decided choice 
in favor of Method III over Method II 
for low I.Q. students. Medium and high 
I.Q. students, likewise, favor Method III, 
but there seems to be little choice between 
the two methods by the two groups. Again, 
these figures indicate the advisability of 
allowing the lowest I.Q. students in the 
class to write their laboratory notes accord- 
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ing to a plan which points out and encour- 
ages some thinking concerning the impor- 
tant points in an experiment in preference 
to writing no notes in addition to those 
taken down at the time the experiment was 
performed. 


CONCLUSIONS 

1. The writing of a permanent notebook 
does not increase immediate or delayed 
retention of facts for an average class 
consisting of high, medium, and low I.Q. 
Students. 

2. The permanent notebook is used to 
advantage by a larger per cent of low I.Q. 
students than it is by high or medium I.Q. 
students. 

3. For the average class consisting of 
high, medium, and low I.Q. students, a 
written exercise, in which the student 
answers questions designed to emphasize 
the important parts of an experiment, is as 
effective as a permanent notebook. 

4. For the average class, the method of 
writing answers to questions designed to 
emphasize the important parts of an experi- 
ment increases immediate and delayed 
retention of facts. 

5. The method of writing answers to 
questions is used to advantage by a larger 
per cent of low I.Q. students than it is by 
high or medium I.Q. students. 

6. The writing of detailed notes is not 
justified for all students. The method is 
helpful to low I.Q. students. 


A SIXTH-GRADE UNIT IN ELECTRICITY 
Mary C. ANDERSON 
Assistant Professor, Iowa State Teachers College, Cedar Falls, Iowa 


Almost every boy and girl finds great 
fascination in any kind of work with elec- 
tricity. The average child in the sixth 
grade is curious to know what electricity 
is and to know what he can do with it. 
Many of them find great satisfaction in 
the experiments they can perform with a 


little wire, some dry cells, and a book of 
simple experiments to serve as a guide. 
Children’s interest alone in the subject 
would probably not be sufficient justifica- 
tion for the teaching of this topic. But, 
since electricity influences the child’s life 
in so many ways, some knowledge of the 
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subject may have a very practical value. 
While there is considerable variation in 
the topics covered in a science course for 
the intermediate grades, there seems to 
be considerable agreement in giving some 
place to electricity. According to Parker, 
“Devices operated by electricity now make 
up so conspicuous an element of our en- 
vironment that every child has a right to 
be taught something of the ways in which 
electricity has been harnessed to help us.”* 

With the belief that a unit in electricity 
meets the criteria of both natural interest 
and usefulness, it was given a place in our 
science course for the sixth grade and 
the following objectives were established: 

To increase the child’s knowledge of the nature 
of electricity and its uses. 

To help the child to gain skill in handling 
simple wiring problems in the home, and to 
acquaint him with the necessary precautions. 

To develop in the child an appreciation of the 
rapid growth of man’s knowledge of elec- 
tricity and its uses in the last century. 

To develop an appreciation of man’s dependence 
upon electricity for work and comforts. 

Since the children understood that elec- 
tricity was one of the units of work in 
science, they began very early to consider 
what activity they might carry on. Many 
suggestions were made. The one that 
seemed to be most popular was that of 
wiring a house for lights. 

The problem suggested seemed practical 
and interesting as well as worth while 
from the standpoint of the knowledge of 
electricity that would be gained. There 
was sufficient enthusiasm for beginning 
the work at once, but all realized that they 
must know something about the nature 
of electricity, how it is generated, how it 
is carried, and how it is controlled. Steps 
were taken to get this information from 
observation, by experiments, and by read- 
ing from available references. 

We began our work with a study of how 
an electric current may be produced. 


1 Parker, Bertha M. The Book of Electricity. 
Boston: Houghton Mifflin Company, 1928. Pre- 
face. 


A SIXTH-GRADE UNIT IN ELECTRICITY 113 


Since most children are familiar with the 
dry cell and since it was the source of 
the power used in all our experiments, we 
considered it first. From their experiences 
with the dry cell the children recognized 
it as a safe source of power, but one that 
could be used for a limited time only. 
They examined an old cell to find how 
it was constructed and what substances 
were used in it. A simple cell made by 
placing a zinc and a copper strip into 
diluted sulphuric acid gave the children 
some idea of the chemical action that 
takes place when a current is produced. 

While the current generated by this 
chemical activity was satisfactory for use 
for short periods of time as in a flashlight, 
or for our experiments, the children saw 
the need of some other means for produc- 
ing a current that was to furnish power 
continuously as for lights or electric cars. 
Attention was called at this time to the 
power plants in which water power or 
steam is transformed into electric power. 
Later, after the class had become 
acquainted with the magnet and the mag- 
netic effects of an electric current, they 
learned that electricity can be produced 
by turning coils of wire through the lines 
of force of a magnet. A visit to the 
power plant at this time gave the class 
some idea of the generators or dynamos 
which provide electricity for their homes. 

Next came the question of how a cur- 
rent of electricity is carried. Attention 
was called to three requisites: a current, 
a good conductor, and a complete circuit. 
The class became acquainted with the 
substances that were good conductors and 
those that were poor conductors, other- 
wise known as good insulators. The wir- 
ing of an electric questioner and an electric 
bell by the children helped to clarify for 
them the meaning of a complete circuit. 

An understanding of the cause and 
results of a short circuit and of the heat- 
ing effects of a current of electricity 
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explained the purpose of the fuse as a 
safety device. The children examined the 
fuse to see what happened when it burned 
out and thus broke the circuit. 

The children learned of the magnetic 
effects of a current of electricity by noting 
the deflection of the compass needle when 
a wire over which a current was passing 
was brought near. They made an electro- 
magnet by wraping a soft iron nail with 
several coils of wire and passing a current 
of electricity through it. This led to a 
study of the permanent magnets: what 
substances may be magnetized, how they 
may be magnetized, and what the proper- 
ties fo a magnet are. The class noted the 
advantages of an electromagnet over the 
permanent magnet and some of the many 
uses of the electromagnet. Special atten- 
tion was called to its use in the electric 
bell. From this study of the magnetic 
effects of electricity the class learned not 
only that electricity may be used to make 
magnets but that magnets can be used to 
make electricity. 

The class noted the conditions under 
which an electric current produces heat 
and light and some of the devices in our 
homes using this heating effect. They read 
of the many experiments Edison made 
with different substances in the light bulb 
before finding a satisfactory one. 

A short time was given to a study of 
static electricity although it had no bearing 
on our particular problem. The children 
had often experienced a small shock when 
sliding out of their seats at school or 
when walking across a rug with a long 
nap. By experimenting they learned of 
different substances that can be electrified 
by friction. Attention was called to the 
little use that can be made of this frictional 
or static electricity since its spark cannot 
be controlled. 

The class became interested in the his- 
tory of man’s knowledge of magnetism 
and electricity; how early man probably 
learned of the peculiar behavior of sub- 
stances that are magnetized; what he 
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learned about substances that could be 
electrified by friction; how Franklin 
proved that lightning was a discharge of 
frictional electricity; and how it was left 
for man in the last century to learn how 
to use current electricity. 

During all this study the class was 
looking for information on how buildings 
were wired for lights. They were observ- 
ing the arrangement of the wires exposed 
in the basement of their own homes. Two 
of the children were fortunate in living 
in old houses that had been wired recently. 
In one, all the wires were exposed thus 
providing an excellent opportunity for 
examination of the plan. All were con- 
sulting references for further information 
on the subject. 

The class learned that there were two 
possible arrangements of lights on a cir- 
cuit. Chains of Christmas tree lights 
were used to illustrate the arrangement 
of lights in series and in parallel. Experi- 
ments readily showed the advantage of 
the arrangement in parallel over the 
arrangement in series which led the class 
to decide to use the parallel arrangement. 

When the class felt it knew how to 
wire a house and was ready to proceed, 
the question of material arose. First 
we had to have a house to wire. Various 
suggestions were made and some volun- 
teered to construct a small house. We 
were fortunate, however, in finding a 
house in the school storeroom that had 
been constructed some time before. It 
was a two-story frame house about four 
feet long and three feet wide divided into 
seven rooms and stairway. This gave an 
opportunity to put in eight lights. The 
roof and sides of the house could be re- 
moved thus making it possible to reach 
in to work within the rooms. The other 
materials used were a cord and sockets 
of Christmas tree lights, eight 2.5 watt 
flashlight bulbs, annunciator wire, two dry 
cells, a switch, and some adhesive tape. 

The work was so planned that each 
child would have an opportunity to help 
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with some part of the work. Three of 
the children who seemed to have the clear- 
est understanding of the work to be done 
were made captains or overseers. They 
were responsible for seeing that at least 
one of them was present when any work 
was being done. The rest of the class 
was divided into committees, each respon- 
sible for putting in at least one light bulb. 
The work had to be done in the classroom 
and a large part of it during the school 
session. This meant that three or four 
were working at the house while the rest 
of the class were engaged at some other 
kind of work. 

Before any of the actual work could be 
done a general plan for the wiring had 
to be made. Some of the points to be 
considered were the placing of the lights, 
the wires, and the batteries. Our problem 
was to place the lights in desirable posi- 
tions in the rooms, to keep the wiring prob- 
lem a simple one, and to hide the wires 
as far as possible. The problem seemed 
to be solved most easily by placing the 
batteries in one end of the attic and run- 
ning the two lead wires on the floor of 
the attic the length of the house. Holes 
were then bored into the second floor 
rooms at the places where lights were de- 
sired. A socket with the attached wires 
of sufficient length to reach to the lead 
wires was cut from the chain of lights. 
This socket was suspended from the ceil- 
ing, the wires passed through the hole, 
and the ends attached one to each of the 
lead wires. Here was an opportunity to 
show the importance of scraping off the 
insulation carefully, wrapping the bare 
wires securely, and then wrapping all 
neatly with strips of adhesive tape. Since 
it did not seem advisable to tear the house 
apart enough to hide the wires in the 
rooms of the first floor, the lead wires 
were brought down along one of the 
inner partitions, through the floor into 
the lower rooms, and then carried along 
the ceiling. 

Only one switch was placed in the 
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entire circuit. Wires led from the bat- 
teries to the switch which was placed just 
outside the house. This meant, of course, 
that all lights were turned on or off at the 
same time. 

We were aware that this wiring prob- 
lem had been made as simple as possible 
and differed in many ways from the actual 
wiring of our houses. Attention was 
called to some of these differences such 
as, the arrangement provided for turning 
the lights on and off in each room, the 
power plant outside the home, the protec- 
tion provided by a fuse in each system, 
and the practice of soldering all connec- 
tions. 

It was with considerable interest that 
the children closed the switch at the end 
of their work and saw that it was com- 
pleted successfully. After a few days the 
house was packed back to the storeroom. 
We hope, that, through these concrete 
experiences, the children gained consider- 
able knowledge of electricity. The unit 
correlated nicely with other school sub- 
jects; for example, it called for a prac- 
tical use of some arithmetic. The children 
first needed to make an estimate of the 
amount of wire to be used and of the cost 
of the materials before deciding on the 
plan to be followed. They found it neces- 
sary to make very careful and accurate 
measurements when locating the place for 
the lights. This problem made good ma- 
terial for composition work. Each child 
wrote an explanation or description of 
some part of the work in electricity. This 
has been collected and bound together and 
is to be left for the next class. The chil- 
dren of the fourth and fifth grades had 
exhibited a great deal of interest in the 
house and the work that was being done. 
After the wiring had been completed, the 
sixth grade invited the other intermediate 
grades to an informal assembly. They 
explained the meaning of some terms, for 
example, a complete circuit, and then 
showed the plan for wiring the house and 
what some of their problems had been. 
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They closed by turning on the lights show- 
ing what they had accomplished. 

After thinking through the entire unit 
of work, we believe it made some con- 
tributions to the following levels of mental 
content: 


Knowledges gained 
1. There are two kinds of electricity: static 
and current. 
2. Static or frictional electricity may be pro- 
duced by rubbing certain substances to- 
gether, as hard rubber with fur or wool, 
and glass with silk. 

Lightning is static electricity. 

Static electricity has little use since it can- 

not be controlled. 

5. Current electricity may be produced by 
chemical action. 

6. Current electricity may be produced by 
mechanical energy; by turning a coil of 
wire through the lines of force of a 
magnet. 

7. A current of electricity can flow only when 
there is a complete circuit. 

8. A current of electricity has magnetic effects. 

9. An electromagnet is made by coiling wire 
around a soft iron core and passing a 
current through the wire. 

10. Copper, many other metals, and water are 
good conductors of electricity. 

11. Rubber, glass, porcelain, and silk are poor 
conductors of electricity, or good insula- 
tors. 

12. An electric current heats the wire over 
which it passes. 

13. The greater the resistance of the wire to 
the current, the more the wire heats. 

14. Electricity may be used as power to do 
mechanical work. 

15. In the motor electrical energy is changed 
into mechanical energy. 

16. In the generator or dynamo, mechanical 
energy is changed into electrical energy. 

17. Iron and steel may be magnetized and will 
attract other iron and steel. 

18. A magnet free to swing will take a north 
and south position. 

19. Every magnet has a north and a south pole. 

20. Two unlike poles will attract each other and 
two like poles will repel each other. 

21. The earth is a magnet and the north seek- 
ing pole of the magnet will point toward 
the north magnetic pole of the earth. 

22. The magnet is surrounded by a field of 
force through which the magnet exerts 
an influence. 

23. Early man recognized the magnetic effects 
of some substances but did not understand 
it. 


> & 


24. The early Greeks knew that some substances, 
such as amber, became electrified when 
rubbed, and from them came the term 
electron and our word electricity. 


Skills practiced 
1, Accuracy was required in the measurements. 
2. Neatness of work was one of the standards 
set up. 


Social attitudes encouraged 

1. There was an opportunity for the acceptance 
of responsibility. 

2. There was an opportunity for cooperation 
in the division of work among the people 
in one group. 

3. There was an opportunity for cooperation 
in the division of time between different 
groups. 

4. There was an opportunity to develop a will- 
ingness to accept suggestions and criti- 
cisms. 

5. There was an opportunity to develop a 
desire to do careful, painstaking work 
and a corresponding dissatisfaction with 
slovenly work. 


Appreciations strengthened 
1. There was a better understanding of the 
skill required of electricians. 
2. There was a better understanding of the 
power of an electric current and of the 
consequent need of caution in its use. 
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THE MEASUREMENT OF SCIENTIFIC ATTITUDES* 
Ira C. Davis 


University of Wisconsin 


In speaking of the measurement of scien- 
tific attitudes, I cannot give you a com- 
plete picture of what we are trying to do 
in Wisconsin without giving the back- 
ground of our whole program. The mea; 
surement of scientific attitudes is only one 
feature. 

A few years ago the Teacher Training 
Council in Wisconsin wrote a philosophy 
of education." This has received wide 
recognition and is acknowledged as one of 
the outstanding statements of the purposes 
of education. As a follow-up to that philos- 
ophy of education a committee of science 
teachers was asked to interpret this philos- 
ophy in terms of science teaching. In this 
general philosophy “education is recog- 
nized as growth through problem solving 
so that the individual will act in such a way 
that he will make the greatest contribution 
to society and at the same time receive the 
greatest personal satisfaction.” | What 
specific contributions can science make in 
the accomplishment of this general pro- 
gram? i 

The Science committee was faced with 
the problem of deciding what method it 
was going to use in developing this philos- 
ophy. After many conferences and dis- 
cussions, we finally decided we would 
go out to the science teachers in the State 
and get their reactions, opinions, and emo- 
tional responses, rather than digest avail- 
able literature. No doubt this literature has 
had a great deal of influence on the thought 
reactions of these teachers, but we were 
more interested in what they really thought 
themselves, what things they were in favor 
of, and what they opposed. 


* Digest of a paper presented to the New York 
State Science Teachers Association, December, 
1934. 

_1“A Wisconsin Philosophy of Science Teach- 
ing.” The Wisconsin Journal of Education. No- 
vember, 1932. 


In order to put these plans into opera- 
tion, the committee organized more than 
350 teachers into fifty-five diffe,’ent groups. 
The whole program was and sfill is coopera- 
tive. The groups held meetings. At regu- 
lar intervals, summaries of reports were 
sent to the group leaders. 
tee members attended meetings with as 


The commit- 


many groups as possible, (actually 30 dif- 
ferent groups.) After a year’s discussion, 
the committee met for three weeks and 
wrote the philosophy of science teaching. 

In this philosophy we recognize the pur- 
pose of science is to develop the ability 
in the individual to solve the problems that 
confront him. To do this, he will need (1) 
a scientific attitude, (2) a scientific method 
of procedure and (3) a fund of information 
which will make it unnecessary for him to 
repeat what scientists have done before 
him. We opposed ranking objectives be- 
cause all of them are important, and they 
are so closely interrelated that it is exceed- 
ingly difficult to say where one starts and 
the other ends. 

We also listed fourteen specific objec- 
tives without any attempt to rank them. 
Neither did we try to place them in separate 
categories, such as attitudes, methods, in- 
terests, appreciations, because, as far as we 
knew, there was no commonly accepted line 
of demarcation between such categories. 
The fourteen specific objectives are: 


1. Command of factual information. 

2. Familiarity with laws, principles and theo- 
ries. 

Ability to distinguish between fact and 
theory. 

Concept of cause and effect relationship. 

Ability to make observations. 

Habit of basing judgment on fact. 

Ability to formulate workable hypotheses. 

Willingness to change opinion on the basis 
of new evidence. 

Freedom from superstitions. 
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10. Appreciation of the contributions of science 
to our civilization. 

11. Appreciation of natural beauty. 

12. Appreciation of man’s place in the Uni- 
verse. 

13. Appreciation of the possible tuture develop- 
ments of science. 

14. Possession of interest in science. 


It is not to be assumed that the philos- 
ophy is final. We had to begin somewhere. 
It is our working plan for the time being, 
and it will be revised as rapidly as we dis- 
cover evidence which will help us revise it. 
The question is: Is this philosophy pos- 
sible of attainment in the science class- 
rooms? Willit work? If it does not work, 
what is wrong with it? 

In order to answer these questions it be- 
comes necessary to discover what is being 
accomplished in the classrooms. To do this 
it is necessary to have measuring instru- 
ments which will measure what is being 
accomplished. So our testing program in 
time will test for all of the objectives we 
have mentioned, both general and specific. 
With the exception of the fact or knowledge 
tests, we must explore the field in the test- 
ing of attitudes, methods, appreciations and 
interests. We really have no beginning 
ground; nor are we convinced that the so- 
called fact or infomation tests have reached 
their final forms. So we are constructing 
measuring devices as rapidly as we can 
proceed and still feel some security in what 
we are trying to do. 

No doubt you are beginning to wonder 
when I am going to say something about 
scientific attitudes. I thought that pre- 
senting our plan first would lead you to ap- 
preciate more fully the difficulties we have 
had to face. There is much confusion about 
scientific attitudes. When does a person 
possess a scientific attitude or attitudes and 
when doesn’t he? What are the charac- 
teristics of a person if he does have a scien- 
tific attitude? As I have stated before there 
was no Satisfactory definition for a scien- 
tific attitude in the dictionary or anywhere 
else. Neither did we feel that a definition 
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made by the committee would be generally 
accepted. We could see no reason why it 
should be. But we had to begin somewhere. 
We analyzed carefully the statements by 
Downing, Noll and Curtis because they 
were the most recent. Downing thinks of 
scientific attitude as an urge to do some- 
thing. You either have this urge or you 
do not have it. As far as we could see he 
made but little distinction between emo- 
tional reactions and scientific attitudes. 
Noll says scientific attitudes and scientific 
thinking are the same thing. Curtis’ state- 
ment is something like this—While scien- 
tific attitudes and scientific methods are of 
necessity closely related and inseparable, 
they are nevertheless distinctly different 
concepts. Many other statements were 
analyzed carefully in the same way with no 
more satisfactory results. However, we did 
succeed in getting a number of character- 
istics which might be considered as ele- 
ments of a scientific attitude. 

After much discussion we decided to send 
this list of characteristics, with a few more 


added which were contradictory to each - 


other, to 250 well-trained, experienced 
teachers in all parts of the United States, 
100 of them being sent to Wisconsin teach- 
ers. We recognize the questionnaire 
method is not entirely satisfactory, but it 
should yield better returns than mere guess- 
ing. We received 162 replies, 92 of which 
we kept for final statistical treatment. In 
many questionnaires of this nature the 
tendency is to agree with the intent of the 
persons making out the questionnaire. If 
teachers marked all of the statements as be- 
ing characteristics of a scientific attitude, 
they were discarded. They had made no 
attempt to discriminate between the items. 
They agreed with the printed page. 

We ranked the characteristics as selected 
by these experienced teachers, and finally 
accepted those which were chosen by at 
least 80 per cent of them. These are the 
characteristics which were finally selected: 
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1. Willingness to change opinion on the basis 
of evidence. (92%) 

2. Search for the whole truth regardless of 
personal, religious or social prejudice. 
(89%) 

3. Concept of cause and effect relationship. 
(86% ) 

4. Habit of basing judgment on fact. (85%) 

Power or ability to distinguish between fact 

and theory. (82%) 
6. Freedom from superstitious beliefs. (81%) 


un 


We can say then that an individual who 
has a scientific attitude will (1) show a 
willingness to change his opinion on the 
basis of new evidence; (2) will search for 
the whole truth without prejudice; (3) will 
have a concept of cause and effect relation- 
ships ; (4) will make a habit of basing judg- 
ment on fact; and (5) will have the ability 
to distinguish between fact and theory. 
That is our definition of scientific attitude 
for the present. 

The next task was to devise valid tests 
for determining the presence of each of 
these characteristics in an individual. There 
is the danger that when tests of attitudes 
are given the pupil will respond as he be- 
lieves the teacher wants him to respond, 
rather than in a manner consistent with his 
own inclinations. It would be much easier 
to test for these characteristics orally if a 
teacher had time to do it, but under present 
conditions it could not be satisfactorily done 
on any large scale. 

The first test we constructed was the 
cause and effect relationship test. Not 
only is it essential to know whether or not 
a pupil realizes that for any effect there must 
have been a cause, but it must also be ascer- 
tained whether the pupil recognizes the ade- 
quacy of a supposed cause to produce the 
given result. 

We have 66 items in our present cause 
and effect relationship test. We have 
listed 66 pairs of occurrences, and we ask 
the pupils to judge each of the paired 
occurrences by checking it as: 


A—if the first occurrence is practically the sole 
cause of the second. 
B—if the first occurrence is one of a number of 
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the important contributing causes of the 
second. 

C—if the first occurrence contributes only 
slightly to the second. 

D—if both occurrences are results of the same 
general cause or causes. 

E—if the first occurrence bears no causal rela- 
tionship to the second. 


A few of the paired occurrences follow: 


1. The sun shines on the earth; the earth is 
warm. 

2. A boy often picked up toads; the boy had 
warts on his hands. 

3. The light of lightning; the accompanying 
thunder. 

4. The ignition switch of an auto is turned on; 
the motor starts running. 

5. A rising column of air was cooled; a cloud 
formed. 


The test was mimeographed and tried 
out with 295 pupils in six different high 
schools. The number of pupils’ answers 
for each of these five divisions has been 
determined. 

The committee felt it needed help in 
establishing the best answer, or acceptable 
answers, for each list of paired occurrences 
in the test. So we sent the test to 40 out- 
standing teachers of science and asked them 
to score the tests. We received the an- 
swered tests from twenty-five of these 
teachers, fifteen from outside of Wisconsin 
and ten from Wisconsin. (More papers 
were returned later.) We have answers 
from 295 pupils and 25 well-trained, ex- 
perienced teachers. 

A fact theory test was also constructed. 
This contained 103 statements. It was 
given to the same 295 pupils and scored 
by the same 25 teachers. The pupils were 
asked to check each statement for one of the 
following answers. 


A. Some are statements of well established 
facts which are always true. 

B. Others may be statements of well established 
theories which are generally accepted. 

C. Others may be statements of theories which 
are questioned by some (many) authori- 
ties. 

D. Others may be statements of popular beliefs 
“which are not supported by evidence. 

E. Column E is to be checked if you are 
not familiar with the statement. 
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Following are some of the statements 
used for testing: 


1. A disease is a punishment for some particu- 
lar moral wrong. 

2. Air is composed of molecules. 

3. The pressure in water varies with the depth. 

4. Heating the molecules in air increases their 
speed. 

5. A high forehead indicates high intelligence. 


On the basis of these preliminary tests, 
some of which were given to teachers as 
well as to pupils, we feel we are justified in 
drawing some tentative conclusions : 


1. High-school pupils in Wisconsin are not 
superstitious. 

2. High-school pupils make almost as good 
records as the teachers. 

3. Many of the theories in science are being 
taught as facts by many of our best 
teachers. Teachers as well as pupils fail 
to distinguish clearly facts from theories. 

4. Pupils seem to have a fairly clear concept 
of the cause and effect relationship, but 
they do not seem to be able to recognize 
the adequacy of a supposed cause to pro- 
duce the given result. 

5. Many teachers tend to propagandize their 
material when there is no scientific evi- 
dence for the statements they make. 

6. Teachers do not consciously attempt to de- 
velop the characteristics of a scientific 
attitude. If pupils have acquired these 
characteristics, it has come about by some 
process of thinking or experiences outside 
of the science classroom. 


As a result of the suggestions of many 
teachers and an analysis of the statistical re- 
sults, the first forms of the tests were re- 
vised. We now have them in printed form. 

In September we gave tests to approxi- 
mately 1000 pupils in eight high schools 
in Wisconsin. These tests were given in 
each school to classes in general science, 
biology, chemistry (if taught), physics and 
a class in which none of the pupils were 
enrolled in a course in science. We are 
going to give the same tests to the same 
pupils at the end of the school year next 
June. As a result of these tests we may be 
able to discover : 


1. How well pupils are able to distinguish be- 
tween facts and theories and how much 
they improve during the year. 
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2. How well pupils understand cause and effect 
relationships and what improvement they 
make? 

3. How much each science subject contributes 
to the development of the different char- 
acteristics of a scientific attitude? 

4. How much the number of courses in science 
contributes to the development of atti- 
tudes? Are two or three courses better 
than one? 

5. What progress do pupils not enrolled in sci- 
ence make as compared with the different 
science groups? 

6. Later we hope to show what effect different 
methods of teaching will have on the de- 
velopment of the characteristics of a sci- 
entific attitude. 


We are now using the following method 
of treating the results statistically. I am not 
at all certain this is the correct method. 
We are assigning different values, for each 
item ranging from plus 2 to minus 2. If 
the pupil marks the question according to 
the accepted answer, he will be given a 
score of plus 2. If he marks an answer that 
could not possibly be the right answer he 
will be given a score of minus 2. If his 
answer is fairly reasonable, he may be given 
a mark of O or plus 1. These assigned 
values are based on the results made by the 
pupils in the preliminary tests and on the 
answers which teachers have given. We 
have also checked each statement in the 
tests for accuracy in textbooks and source 
books. It is possible then to get a score of 
plus 2, plus 1, 0, minus 1, or minus 2, on 
any item. It is believed that we will get a 
more refined statistical treatment by using 
these assigned values than we would by 
simply checking the answers as wrong or 
right. We hope to know more about the 
use of these assigned values when we have 
completed the statistical treatment for the 
2000 tests we gave in September. 

We are laying the groundwork for the 
construction of the other tests. We are 
having difficulty in getting the exact type of 
test we think we should use. In testing for 
willingness to change opinion on the basis 
of evidence we must discover: 


1. What a pupil’s present opinion is. 
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2. How much evidence does an average pupil 
need to have his opinion changed? 

3. What is the best way to present this evi- 
dence? 

4. How will we know that he has really ac- 
cepted the evidence presented? How can 
we overcome the notion which is so com- 
mon, “you believe what you want to 
believe” ? 

5. How will we know when the pupil has 

really changed his opinion? 


One type of question we are experiment- 
ing with now is the following. (A) A 
man had his car oiled in a garage and after 
driving a few miles discovered that the bear- 
ings in his car had burned out. Should 
the owner of the car attempt to recover 
damages from the garage owner? Many 
other situations may be stated which include 
additional evidence, such as, (B) On ex- 
amination the crank case was found to be 
full of oil; (C) The crank case was empty ; 
(D) The cap which holds the oil in the 
crank case was found in the garage; (E) 
There was a crack in the crank case. 

If a series of changes like these were 
given it should be possible for us to dis- 
cover what a pupil’s opinion is, how well he 
weighs evidence, and how well he is able to 
distinguish between the types of evidence 
given in the different situations. 

In measuring willingness to change opin- 
ions on the basis of evidence, it becomes 
necessary to discover if the pupil can judge 
evidence in any particular case, not evidence 
in general. This ability to judge evidence 
in any particular case will depend to a large 
extent on a knowledge of facts in that case. 
If we can assume a pupil has a general 
knowledge of the facts in any case, then, it 
should be possible to present experimental 
evidence as discovered in recent researches 
and discover how the pupils react. Much 
of the information in our textbooks is in- 
accurate. Some of it may be easily contra- 
dicted by recent experiments. 

A few statement in many of our textbooks 
may be used for illustration : 


1. Wood decays by oxidation, or there is oxi- 
dation during decay. (Recent experi- 
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ments seem to prove there is no oxidation 
during the decay of wood. This decay is 
caused entirely by fungi or other plant 
diseases. ) 

2. Squirrels bury nuts so they will have a 
supply of food for the winter, and the 
squirrels remember where they bury the 
nuts. (The evidence for this is the oppo- 
site from the statement made in many of 
our textbooks.) 


Again, many statements are made ascrib- 
ing certain intellectual features to definite 
physical characteristics in individuals. 
Some of the statements follow: (1) “A 
high forehead indicates high intelligence” ; 
(2) “A square jaw indicates a strong 
will”; (3) “Red hair indicates a fiery tem- 
per.” 

Also, many statements in our health and 
physiology textbooks are inaccurate and 
have been made without much evidence 
to support them. In too many cases con- 
clusions have been drawn on too few in- 
stances or on the personal opinion of some 
individual who could not be considered an 
authority under any consideration. In 
cases like these, we could give the state- 
ments in textbooks, ask for the student’s 
opinions, then present the evidence, and 
ask them to interpret the evidence in terms 
of the original statements. 

Our present methods of advertising pro- 
vide a fertile field for the judgment of evi- 
dence. Let pupils read some advertise- 
ment, ask them to analyze the statements in 
the advertisement under the following 
divisions : 

a. Statements of absolute facts—outright. 

b. Statements of such a nature that the adver- 

tiser wants you to think the statement is 
a fact, and which is worded in such a way 
that the facts are not stated but intimated. 
The statement actually is a misstatement 
of fact. 

c. Statements which are facts but they have no 
connection with the advertisement. The 
statements are irrelevant as far as the 
advertisement is concerned. 

d. Statements in which evidence of some ex- 
periment is presented and which is in- 
tended to lead the reader to believe that 


the experimental evidence is the deciding 
factor in making the advertised product 








122 SCIENCE EDUCATION 


worth while. The experimental evidence 
presented may have no connection with 
the so-called values of the product. For 
illustration : 
“Tt dissolves in two minutes.” What if 
it does? 
“Tt cannot harm the heart.” What good 
does it do? 
“Five cups will not harm you.” What 
good does it do? Why five? 


You see advertisers know that people have 
faith in the results of experiments. They 
are using the methods of the scientists to 
mislead people, rather than give a true state- 
ment of facts. I am not inferring that all 
of our advertising is dishonest but too much 
of it is of such a nature that it tends to give 
values to products that do not have the 
values claimed for them. We must be on 
guard then to give pupils training in detect- 
ing falsehoods (lack of evidence) in the 
factors of life which depend so much upon 
honesty. They must learn how to judge 
evidence. They must train themselves to 
form their opinions on the basis of evidence. 
But pupils do not get this training by just 
learning the facts in science. They must 
be taught how facts are obtained, what 
facts are relevant in a situation, and how 
facts may be used to form correct opinions. 

Three of the characteristics of a scien- 
tific attitude are similar and center around 
the idea of coming to a proper conclusion 
from evidence, or facts, rather than holding 
a prejudiced opinion. “Willingness to 
change opinion on the basis of evidence,” 
“Search for the whole truth without pre- 
judice,” and “The habit of basing judgment 
on fact,” can probably be tested with the 
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same test. By definition, “Prejudice is an 
opinion or judgment formed beforehand,” 
“It is a preconceived judgment or opinion,” 
“Tt is the leaning toward one side of a ques- 
tion from other considerations than those be- 
longing to it,” “It is the unreasonable ob- 
jection against anything.” “It is an opinion 
or leaning adverse to anything without just 
grounds or before sufficient knowledge has 
been obtained.” Ifa pupil has the habit of 
basing judgments on facts, he will search 
for the whole truth without prejudice and 
will be willing to base his judgments and 
opinions on evidence and facts. 

It is not to be assumed that by adding 
the scores on these three tests we will have a 
single index of a pupil’s scientific attitude. 
They are rather tests of characteristics in- 
herent in a scientific attitude. We cannot 
assume that the scores on the individual 
tests are positively correlated. Measure- 
ment of a scientific attitude can only be 
achieved by the careful determination of 
specific elements. 

The ultimate aim is not testing but im- 
proved teaching. We must convince science 
teachers by clear-cut evidence that teach- 
ing science for the sake of knowledge alone 
is not enough. We have no quarrel with 
teachers who insist on teaching scientific 
knowledge. We doubt that we can make 
advances in teaching scientific methods and 
attitudes without a good background of 
knowledge. But we feel that teaching 
knowledge alone is not enough and that we 
are neglecting many opportunities to give 
pupils the real values of science instruction. 
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THE RELATIVE INSTRUCTIONAL VALUES OF FOUR 
METHODS OF CORRECTING OBJECTIVE TESTS 
IN HIGH SCHOOL CHEMISTRY* 

VERNON C. LINGREN 


University High School, University of Minnesota, Minneapolis, Minnesota 


PROBLEM 


The primary traditional use of objective 
tests is to measure pupil achievement for 
the purpose of assigning school marks. If 
tests can be made to serve as an instruc- 
tional device also, teachers and pupils alike 
will share in the benefits. This article 
reports a study in which the writer at- 
tempted to determine, as objectively as 
possible, the relative instructional values of 
four methods of correcting objective tests 
in high school chemistry, with respect to 
pupil learning and retention of subject- 
matter information. The four chemistry 
classes in the Newton, Iowa, Junior-Senior 
High School, during the year of 1932-1933 
were the subjects in this investigation. 


METHOD OF INVESTIGATION 


The following methods of correcting ob- 
jective tests were utilized. In Method I, 
the pupils checked all the incorrect re- 
sponses. They were instructed not to mark 
the responses in any other way at this 
time. Following this, they were given a 
thirty minute supervised study period dur- 
ing which they were asked to write in the 
corrections for the items which they had 
missed. They were to indicate the cor- 
rect responses, and then on the reverse side 
of the sheet, they were to make a brief 
statement giving an explanation of the 
answers to the items in question. Indi- 
vidual help was given by the instructor 
upon request from the pupil. The papers 

*A summary of a thesis submitted to the 
Graduate Faculty of the University of Minnesota, 
in partial fulfillment of the requirements for the 


Degree of Master of Arts, 1934. Data are on file 
in the library of the University of Minnesota. 


were turned in at the end of the study 
period for partial added credit. The papers 
did not leave the room at any time. The 
aim in this method was to place emphasis 
on pupil activity. After checking his 
errors, the pupil was encouraged to study 
the topics on which he had missed ques- 
tions. In this way, time was spent where 
it was needed and not in considering items 
which someone else had missed. 

Under Method II, the pupils checked the 
incorrect responses on their own papers as 
the teacher read the correct ones and made 
a statement of facts about each item. 
Further questions from the pupils were 
encouraged, but the instructor did not pro- 
long the discussion unless the class raised 
these questions. 

Under Method III, the teacher had 
checked all the incorrect responses on the 
papers before they were returned to their 
owners. The correct answers had been 
indicated, and brief notes of explanation, 
equations, and page references to the text 
book had been written in. The items were 
then discussed one at a time, but if no 
questions were raised about a given item 
no further discussion took place. 

In Method IV, the teacher had indicated 
the errors, checked the correct responses, 
and given brief explanations, equations, 
and page references as in Method III. The 
items were not discussed one at a time, but 
instead the discussion was limited to such 
questions as arose from the teacher’s in- 
structions: “I have marked the correct re- 
sponses on your paper for those items 
which you have missed. Note your errors 
and ask any questions you wish to about 
them.” 
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It is to be noted that Methods II, III 
and’ IV _ required approximately equal 
amounts of class time, while Method I re- 
quired slightly more class time owing to 
the length of the supervised study period. 
Methods III and IV required a great deal 
of the teacher’s time outside of class, while 
Methods I and II required none of the 
teacher’s out-of-class time. 

The examination for each semester con- 
sisted of four sheets of test items. Each 
of these four sheets had ten true-false state- 
ments, ten multiple-choice questions, and 
ten matching items. These four sheets 
were arranged so that one-fourth of the 
examination papers began with Sheet 1, 
followed by Sheets 2, 3 and 4. A second 
fourth of the papers began with Sheet 2, 
followed by Sheets 3, 4 and 1 in order. A 
third fourth of the papers began with Sheet 
3, followed by Sheet. 4, 1 and 2 in that 
order. The last fourth began with Sheet 
4, followed by Sheets 1, 2 and 3 in order. 
This practice was followed to eliminate any 
differences which might accrue should all 
the pupils in each class consider the test 
items in the same order. In this manner 
the possibility of copying was reduced, and 
all four sheets of the test were placed in 
equally favorable positions. 

During the eleven weeks of chemistry 
instruction prior to the first Initial Test, 
various methods were used in correcting 
tests. An attempt was made to see that 
the pupils had enough practice with each 
method to enable them to proceed with- 
out hesitation on all four methods of this 
study. Because of the short period of time 
and the practice effect which inight result 
from various methods used in other classes, 
it was not thought necessary to use each 
method exactly in rotation. 

In the first semester, the Initial Test 
was given at the end of the eleventh week 
of instruction, while in the second semester 
it was administered at the end of the tenth 
week of instruction. In giving the exam- 
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inations, care was taken to standardize as 
much of the procedure as possible with 
reference to time limits, instructions, 
elimination of disturbances, and so forth. 

During the first recitation period follow- 
ing the Initial Test, Sheet 1 was passed 
out to the pupils. They were instructed 
to place their pencils on the floor. Red 
marking pencils were passed out to them 
to be used in checking their errors. The 
teacher read the correct responses for the 
items on this sheet while the pupils checked 
the incorrect items. This was followed by 
a thirty minute supervised study period 
in which the pupils made corrections on 
their papers as previously explained in the 
description of Method I. The rest of the 
period was used for supplementary read- 
ing. 

At the second recitation period following 
the Initial Test, Sheets 2, 3 and 4 were 
distributed to their owners, one sheet at 
a time. They were treated as explained 
previously in the explanation of Methods 
II, III and IV. In Method II, where the 
pupils corrected their own papers, red 
pencils were used as in Method I. The 
instructor arranged to give approximately 
equal amounts of class time to each of these 
three methods. 

During the third class period following 
the Initial Test, the test for immediate 
recall was administered without previous 
warning. The test and the method of ad- 
ministration were the same as that of the 
Initial Test. 

Six weeks later the test was adminis- 
tered again as a Delayed Recall Test to de- 
termine what the retention of subject- 
matter information had been. The method 
of administration was the same as that in 
the other two cases. This test was given 
without review or announcement. In the 
interval between the Immediate Recall 
Test and the Delayed Recall Test, review 
of any kind on the subject matter of the 
examination was avoided as much as 
possible. 
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RELATIVE EFFECTIVENESS OF THE 
FOUR METHODS 


In order to determine the relative in- 
structional values of the four methods of 
correcting tests, it was necessary that the 
mean scores on the Initial Test on each 
of the four sheets, for each class, be equal. 
Only when the mean scores on the various 
sheets are identical are the increments of 
growth for the various methods compar- 
able. Since the difference between any 
two of the means is zero, the division of 
this dlifference by the standard deviation 
of the difference of these same means 
would give a quotient which would be zero. 

To secure equivalent initial mean scores 
it was necessary to eliminate from con- 
sideration the data for certain test items. 
In a given class an equal number of each 
‘ype of item was discarded from each of 
the four sheets. 

The scores on the Initial Test having 
been obtained, the means and standard de- 
viations of these scores for each method in 
each class were calculated. The same. test 
items which were eliminated from con- 
sideration under each method, for each 
class, in the Initial Test were discarded in 
determining the scores on the Immediate 
Recali Test. The means and standard 
deviations of the Immediate Recall Test 
scores for each of the methods in each of 
the classes were then determined. 

The determination of the increment 
growths in each method as shown by the 
means was the next step. The mean score 
of the Initial Test on any given method was 
subtracted from the mean score on the 
Immediate Recall Test to obtain the gain 
for this method. These increments indi- 
cate roughly the values of the four 
methods, but do not give evidence as to 
the statistical superiority of one method 
over another in comparable units. 

The next step was to calculate the actual 
differences between the gains on the vari- 
ous methods as expressed in the means on 
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the Immediate Recall Test. This was done 
by subtracting one mean from the other. 
For example, 22.10, the mean for Method 
II in Class I, was substracted from 21.17, 
the mean for Method I in the class. The 
obtained value of —.93 indicates the extent 
of the actual differences between the gains. 
This gain was divided by the smaller of 
the two means and the quotient multiplied 
by 100 to obtain the percentage of greater 
gain over that mean. 

The reliability of the difference between 
the means was determined by finding the 
differences in the gains of the means and 
dividing this difference by the standard 
deviation of the difference of these same 
means. The formula to represent this step 

Du 
S.D.Dy 
the standard deviation of the difference of 
the means, the following partial formula 
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This value represents the standard error 
of the differences. There were only ten 
ratios having a value of .800 or more when 
this formula was used. The complete for- 
mula gives results considerably in excess 
of those obtained by the short formula. In 
five cases the resulting quotient is over 2.0, 
whereas, in the other five ratios the value 
remains below this figure. Since the ratios 
between .800 and .900 do not reach 2.0 
when the long formula is used, it is im- 
probable that ratios below .800 would be 
increased to attain this figure. Therefore, 
it did not seem necessary to compute all 
the other coefficients of correlation which 
would be required if the long formula were 
used. 

Although the superiorities are slight, and 
the quotients are not of sufficient magni- 
tudes to indicate high statistical reliability, 
it is worth while to search for trends which 
are somewhat consistent. The use of the 
complete formula would increase the values 
considerably. Even though no single ratio 





may be written thus: In finding 
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indicates a statistically significant differ- 
ence, if the same trend can be found in 
several classes, the significance which can 
be attached to the obtained differences is 
increased. If, in making comparisons of 
the gains obtained by any two methods, the 
superiority attaches itself to the same 
method in a majority of cases, it is not 
likely that difference is due to chance 
errors of sampling. 

The rank of the four methods in each 
class was determined by counting the num- 
ber of times a given method was superior 
when compared with rival methods. 
Method II ranked first in both semesters 
when the combined result on the Im- 
mediate Recall Test for all classes was 
considered. Methods I and III were of 
approximately equal value, while Method 
IV was quite consistently inferior. Method 
II was superior to rival methods in twenty- 
six comparisons out of thirty. Methods I 
and III each showed a superiority in four- 
teen cases out of thirty. In only five cases 
out of thirty did Method IV show greater 
gains. 

Evaluated on the basis of immediate 
recall of subject-matter information in this 
particular situation, the superiority of 
Method II over the other three methods 
was quite evident. Likewise, the infe- 
riority of Method IV was evident, while 
Methods I and III were of intermediate 
value. 

The data from the Delayed Recall Test 
were treated in the same manner. As in 
the case of the Immediate Recall Test, it 
was found that these superiorities were 
slight, and no single ratio, as calculated by 
the partial formula, indicated a difference 
which was statistically significant. Hence, 
it was worth while to note consistent 
trends with which to evaluate the methods 
involved. These trends would be accen- 
tuated by the use of the complete formula. 

The rank of the four methods was again 
determined. The superiority of Method II 
was further demonstrated by the results of 
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the Delayed Recall Test. The inferiority 
of Method IV was likewise shown, while 
Methods I and II retained their positions 
as methods of intermediate value. Method 
II was superior to rival methods in twenty- 
two comparisons out of thirty. Method 
III showed superior results in eighteen 
cases out of thirty, while Method I was 
superior in fourteen comparisons out of 
thirty. In only six instances out of thirty 
did Method IV yield superior results. 

When evaluated on the basis of the De- 
layed Recall Test of this particular situa- 
tion, the superiority of Method II over the 
other three methods was again evident. 
Method IV was likewise shown to be in- 
ferior to the other methods. Method III 
surpassed Method I slightly on the De- 
layed Recall Test. Whereas these results 
are practically the same as those obtained 
in the Immediate Recall Test, the differ- 
ences were not quite as great in the De- 
layed Recall Test. That is, the advantages 
of Method II over rival methods dimin- 
ished somewhat during the intervening 
period of six weeks. 


ACCURACY OF PUPIL CORRECTION 


The accuracy of pupil correction must 
be investigated in a study of this type. 
Before Sheets 1 and 2 were corrected by 
the pupils, they had been checked by the 
instructor and a separate record made of 
all incorrect responses and omissions. The 
pupil correction was then compared with 
this record to determine the errors made 
by the pupils in checking the incorrect re- 
sponses on the Initial Test. Three types 
of errors in correction were found. One of 
these was the incorrect counting of the 
number of errors after having checked 
them. The other errors consisted of failing 
to check a mistake and checking of an 
item which was correct. The majority of 
the papers were scored perfectly. To de- 
termine the percentage of error for any 
given class on a given method, the sum 
of the errors for that sheet was divided 
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by the product of the number of pupils in 
the class and the number of test items on 
that sheet, and then the result multiplied 
by 100 to obtain a percentage. 

Method I was more accurate than 
Method II. In Method I the pupil’s at- 
tention was concentrated upon the correc- 
tion, while in Method II his attention was 
distracted by the explanation of the cor- 
rect response. 

The range of error was from zero to 1.9 
per cent. The average error for both 
methods was below one per cent for both 
semesters. In other words, less than one 
error was made for every 100 items cor- 
rected. This high degree of efficiency 
would seem to indicate that the practice 
of having pupils correct their own test 
papers with red pencils is justified, when 
considered from the standpoint of accuracy. 


CONCLUSIONS 


The results and conclusions presented 
thus far apply directly to the situation de- 
scribed in this study. They are limited to 
the definite subject-matter information in 
high school chemistry as presented by the 
instructor during the semesters of this in- 
vestigation. The limitations of the tech- 
niques and the examinations are in some 
measure responsible for the results ob- 
tained. These facts must be considered in 
the final interpretations of this study. In 
so far as the results of this investigation 
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may be indicative, the writer contends that 
Method II is the most conducive to pupil 
learning and retention of subject-matter 
information. 

The question as to whether this method 
of correcting objective tests in the secon- 
dary school is the best method for other 
instructors can not be fully answered here. 
The problem of “the best method” is one 
which each instructor should ascertain for 
himself by experimentation. After a de- 
sirable practice is formulated, it is well to 
modify it from time to time in order to 
improve upon it whenever possible. Any 
method requires constant revision to meet 
the individual differences in classes. How- 
ever, the data presented here tend to sub- 
stantiate the claims made for pupil correc- 
tion of tests in previous studies. If the 
elements of time, interest, and instructional 
value are all considered the practice of 
having objective tests corrected by the 
pupils in class is worthy of consideration 
by teachers in the secondary schools. 

Any instructional device which will 
lighten the routine duties of teachers, and 
thus give them time for more constructive 
endeavor, should be met with approval. 
The conclusions presented here imply that 
teachers may use successfully some method 
in which the pupils correct their own ob- 
jective tests, provided the instructor ac- 
companies this correction with explana- 
tions and class discussion. 
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EDITOR’S NOTE 


On previous occasions we have invited 
members of the associations using SCIENCE 
EpucaTIONn as their official organ, as well 
as our readers, in general, to submit for 
publication editorials, editorial comments, 
and news items. We wish again to extend 
this invitation to all readers to the end that 
the journal may become a forum for the 
expression of views relating to any signifi- 
cant problem in the field of science educa- 
tion and also a source of information con- 
cerning events of interest to all science 
teachers. 

Formerly we have printed “Editorial 
Notes and Comments” and “News and An- 
nouncements” in separate sections. These 
two sections are now combined into a single 
section. 

It is our plan to present in this new sec- 
tion editorials, editorial comment on new 
developments bearing directly or indirectly 
on science teaching, programs and reports 
of meetings of science teachers, and such 
other educational news as seems worthy 
and interesting. 

With a special section for these types of 
material, the Editor believes that the jour- 
nal may become more human in its values, 
and more significant to administrators and 
teachers of science at all school levels. We 
cordially invite our readers to contribute 
for publication items of the nature sug- 
gested herein. 
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HOW MANY ORGANIZATIONS OF 
SCIENCE TEACHERS? 

Almost forty years ago twelve Chicago 
teachers met one Saturday night to dine 
and talk together. The menu was good, 
though I do not recall it, but the factotum 
had been told that science teachers should 
dine as well as business men. The topic, 
trend and one immediate result of the eve- 
ning’s meeting is doubtless still well-re- 
membered by all living members of the 
group. The topic was “How can the ser- 
vice of science in education be improved ?” 
The discussion developed the thought that 
science teaching needs more teachers who 
possess good scholarship and good profes- 
sional training. One immediate result of 
the meeting was a decision to have the 
same group meet for dinner discussions 
once a month. For three years eight meet- 
ings per year were held, the last yearly 
meeting being participated in by both wives 
and husbands where such combinations ex- 
isted. The topic each evening was opened 
by one who prepared in advance. The dis- 
cussions were factual, virile and imper- 
sonal. No votes were ever taken. Indeed, 
it was agreed at the first meeting that any 
member of the group might always use any 
material or ideas presented in the group, 
but that no one was under any obligation to 
act in accord with others of the group. 
That is, the group existed for honest ex- 
change of ideas regarding a common cause, 
rather than to gain agreement of a major- 
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ity for use in influencing or controlling 
others. The members of that group later 
went to various educational positions. 
When rare occasions now permit any two 
or three of the group to meet, the evident 
unselfish respect and mutual confidence 
provide one of the enduring pleasures of 
professional life. 

There are many other kinds of science 
organizations. In cities of medium size 
there is often a general organization, in- 
cluding all teachers of secondary science. 
In larger cities the organizations usually 
represent special science subjects. State 
organizations and those including several 
states are common. The tendency has been 
for the larger territory and larger popula- 
tion groups to be organized about specific 
science subjects, the Science Section of the 
N. E. A. being a notable exception to this 
tendency. The National Association for 
Research in Science Teaching (N. A. R. 
S. T.) is national in its scope and purposes, 
but restricted in membership to those defi- 
nitely concerned with research regarding 
science teaching. The newly organized 
American Science Teachers’ Association 
(A. S. T. A.) is national in scope (includ- 
ing Canada), and proposes to serve those 
interested in any aspect of the use of sci- 
ence in education. 

The N. A. R. S. T. has more than justi- 
fied the hopes of its organizers, and like 
most worthy achievements, now seems to 
have visions surpassing those it had when 
it started. The improvement of both qual- 
ity and quantity of exact studies about sci- 
ence teaching is its worthy goal. That is, 
the N. A. R. S. T. is working toward a sci- 
entific study of the educational uses of 
science. Its magazine has assumed a lead- 
ing position in publication of research 
studies. Every ambitious and industrious 
science teacher should be encouraged to 
read this magazine regularly; indeed, he 
can illy afford not to do so. Although the 
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work of the N. A. R. S. T. and its maga- 
zine represent a relatively small number of 
workers, the work itself is of large import 
to all science teachers. 

The A. S. T. A. was organized in connec- 
tion with the American Association for the 
Advancement of Science. It is open to 
membership by all teachers of science. 
Other science organizations may send dele- 
gates to the annual meetings, and individ- 
uals may also be members. In no sense is 
is restrictive. Meeting as it does with the 
winter meeting of the A. A. A. S., it pro- 
vides occasion for science teachers to hear 
research programs related to the science 
subjects of their special interest. Then, of 
interest to all are the considerations of sci- 
ence teaching topics of national signifi- 
cance. The only authority of A. S. T. A. 
regarding science education is like that of 
the larger American Association for the 
Advancement of Science, which is the au- 
thority of good evidence. Votes even by 
majorities are sometimes absurdly unintel- 
ligent. The truths of science are not es- 
tablished by majority votes. The great ob- 
ligation is to distribute knowledge with 
such supporting evidence as is available. 

“But,” says a young science teacher, “I 
can afford to belong to only one science or- 
ganization. Which shall it be?” My an- 
swer would be, “Unless you change your 
attitude, it matters little which one you 
choose.” Local conditions and problems 
surely demand the teacher’s participation. 
State and sectional problems also call for 
participation. Research is always opening 
doors to new views for the science teacher. 
And participation in discussions of national 
problems, as well as scholarly growth 
through association with science leaders, 
would seem all but obligatory upon any 
teacher who cares to be more than a teacher 
of routine daily lessons about science. 

Oris W. CALDWELL, 
General Secretary, A. A. A. S. 
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A NEW JOURNAL FOR SCIENCE 
TEACHERS 

Number 1, Volume I, of THE ScIENCE 
CouUNSELOR, a quarterly journal of teaching 
methods and scientific information for 
teachers of science in Catholic high schools, 
was issued last March by Duquesne Uni- 
versity at Pittsburgh. We are pleased to 
welcome this new periodical, believing that 
it will fill a real need if the later issues 
maintain the excellence of the first two 
numbers in content, literary style, and 
typography. 

The general purposes of the journal are 
stated in a paragraph of the March issue as 
follows: 

Tue Science CounseEtor hopes to help teach- 
ers by bringing to them authentic scientific in- 
formation before it reaches textbook stage. it 
will call attention to modern and successful 
teaching techniques. It hopes to give its readers 
a progressive point of view; to inspire them to a 
careful and scientific study of their own prob- 
lems; to encourage them to analyze and improve 
the teaching methods they use every day. The 
staff of this magazine will be glad to help them 
to cooperate in solving their common problems 
and to assist them in evaluating and applying 
the results of researches. The combined efforts 
and resources and influences of the teachers of 


science in the Catholic high schools can be both 
powerful and productive. 


RETIREMENT—ENLISTMENT 


Dr. Otis W. Caldwell, having passed the 
age of retirement from Teachers College, 
Columbia University, was voted the title of 
Professor Emeritus by the Board of Trus- 
tees, effective June 30, 1935. On that date 
his directorship of the Institute of Schooi 
Experimentation ceased, though he con- 
tinues in an advisory capacity on certain 
investigations in which he and his staff 
were engaged. 

Our readers will be pleased to know that 
Dr. Caldwell’s work as General Secretary 
of the American Association for the Ad- 
vancement of Science and other scientific 
work will be continued from his office in 
the Boyce Thompson Institute for Plant 
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Research, Inc., Yonkers, New York, where 
professional communications may be sent 
after September 1, 1935. 

It is our earnest and cordial wish that he 
may serve through many more years, with 
his usual vigor and helpfulness, the fields 
of science and science education. 


NEW JERSEY STATE TEACHERS 
COLLEGES MEETING 


The annual institute of the Association 
of New Jersey State Teachers Colleges and 
Normal Schools was held at the State 
Teachers College at Trenton on April 18, 
1935. 

After greetings by President Roscoe L. 
West, the general meeting was addressed 
by Edgar F. Bunce, State Supervisor of 
Teacher Training, on the subject “New 
Aspects of Teacher Training,” followed by 
Dr. Isaac Kandel, of Teachers College, Co- 
lumbia University, who discussed “The 
Crises and Challenge to Educators.” 

The departmental science program con- 
sidered the problem of preparation of 
teachers. The problem of “The New 
Four-Year Course in Science for the 
Preparation of General Elementary Teach- 
ers was outlined by Joseph Rosengren, of 
Jersey City Normal School, and the discus- 
sion was led by Guy V. Bruce, of Newark 
Normal School. The second problem, 
“What is the Proper Preparation for a 
Junior-High-School Science Teacher ?” was 
presented by Dr. Robert W. McLachlan, of 
Montclair State Teachers College. 


CENTRAL SCIENTIFIC COMPANY 
MOVES TO NEW PLANT 


Central Scientific Company, manufac- 
turers and dealers in scientific instruments 
and laboratory apparatus, reagent chem- 
icals and supplies, announce their move to 
1700 Irving Park Boulevard, Chicago, from 
which address Cenco products may be ob- 
tained in the future. 
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GENERAL EDUCATION 


CarroTHers, G. E. “Revision of Entrance Re- 
quirements in Michigan Colleges.” School 
Science and Mathematics 35: 241-244; March, 
1935. 

The recent changes in the entrance require- 
ments of the University of Michigan to make a 
student’s admission contingent upon his being 
recommended on the basis of successful secondary- 
school work in two major sequences and two 
minor sequences of respectively two and three 
years and in five additional elective year units 
is believed by the author likely to “provide for at 
least a little further progress in each of the 
following accomplishments: (1) More harmonious 
cooperation between secondary schools and col- 
leges for the good of the students each is called 
on to serve; (2) Opportunity for some pupils 
to pursue for three and four years in high school 
some of the subjects in which they have special 
interest and talent; (3) Special consideration for 
those pupils who seemingly have blind spots for 
a particular subject; (4) The development of 
better attitudes and the formation of habits of 
success instead of failure; (5) The provision of 
opportunity for choices, thus making it possible 
for teachers to insist on better work in the 
courses taken; and (6) The presentation of a 
situation that will stimulate and develop the 
special interests and abilities of boys and girls to 
a little greater degree than is now possible.” 

—F.D.C. 


MAxweELL, Water K. “Do Junior College Stu- 
dents Study?” The Junior College Journal 5: 
304-309; March, 1935. 

This article is the report of a study of 156 stu- 
dents of the Phoenix Junior College. The stu- 
dent responses to a questionnaire inquiring into 
their habits with respect to study and recreation 
and their attitudes towards certain aspects of 
college life include these findings: The average 
student carries a student load of 15.6 hours; he 
studies 3.5 hours per day and 20.0 hours per 
week. The average student attends 3.3 shows 
per month; 2.9 dances per month; devotes 66 
minutes per day to riding in an automobile, and 
84 minutes per week to riding in automobiles for 
pleasure. The “average student participating in 
three or more school activities other than purely 
social ones not only studies as much or more 
than the average student but takes an hour more 
work.” —F.D.C. 


Erers, Water Crossy. “Adult. Education in 
California Junior Colleges.” The Junior Col- 
lege Journal 5: 437-448; May, 1935. 

This article reports the results of a study of 
existing practice with respect to adult education 
in the private and public junior colleges of Cali- 
fornia. Although the investigator discovered 
that much adult education is being provided in 
the various institutions he expresses dissatis- 
faction with the incidental nature of much of 
this education. He advocates that adult educa- 
tion of college level, as distinct from the high- 
school and the trade-school level have a distinct 
place in the programs of most junior colleges, 
and that information concerning the program of 
adult education should appear in the catalog of 
every junior college offering such work. 


—F.D.C. 


Mort, Paut. “Organization for Effective Edu- 
cational Research in Colleges and Universi- 
ties.” Teachers College Record 36: 541-558; 
April, 1935. 

The issues basic to research organization in 
college are: (1) the importance of the emphasis 
on technique in the early stages of science; (2) 
the place of pure research in the professional 
school; and (3) the issue of diversification of 
responsibility for research. There is need of 
more emphasis on pure research and also a need 
of more diversification of responsibility (among 
college professors) for research. Reasons for 
the changes made in guiding research of doctoral 
candidates at Teachers College of Columbia Uni- 
versity from the former committee plan to the 
present sponsor plan are presented. —C.M.P. 


Farrcuitp, H. P. “The Job Insurance Red Her- 
ring.” The Social Frontier 1: 19-21; June, 
1935, 

The author points out the economic fallacies 
of proposed unemployment insurance schemes. 
He presents some very convincing arguments 
showing that unemployment insurance cannot in 
any sense be regarded as a solution of the unem- 
ployment problem and certainly not as a remedy 
or even an alleviation of the present desperate 
situation. What is needed is a job-guarantee sys- 
tem under federal supervision. “Only govern- 
ment is powerful enough and authoritative 
enough to put it into effect, and in this country 
only the federal government has the scope and 
the resources to make it adequate.” —C.M.P. 
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Stein, Lucy, AaNnp Barry, May D. “Causes of 
Maladjustment of Some Problem Boys in a 
Junior High School.” California Journal of 
Secondary Education 10: 305-312; April, 1935. 
This is an extensive and careful case study of 

the boys who were sent to the office most fre- 

quently in one of the smaller junior high schools 

of San Francisco during the school year 1933- 

1934. Some of the conclusions of the study are 

these: “. . . different types of behavior problems 

cannot be handled to the best advantage in the 
same group.” “One of the causative factors in 
the behavior problem boy in the junior high 
school is his inability to read. Further study is 
necessary to determine the defective readers who 
have not yet reached the discipline state.” “Spe- 
cial remedial reading classes are needed at all 
levels, elementary, junior high, and senior high 
school.” “Further study should be undertaken 
to determine the reading comprehension level 
that is required in order to achieve success in 
the various subjects in the junior and senior high 
school.” “An unpublished study by one of the 
writers proves statistically that the arithmetic- 
reading age ratio is a more valid basis of classi- 
fication in the junior high school than the mental 
age-chronological age ratio, and that the former 
has greater educational value.” —F.D.C. 


Givens, Wittarp E. “American Teachers as 
Citizens.” Phi Delta Kappan 17: 54-58; De- 
cember, 1934. 

The teacher, supposedly a leader in the com- 
munity, is often times denied even the full privi- 
leges of citizenship. The teacher has too often 
been a follower rather than a leader. The re- 
sponsibility teachers have in the production of 
understanding citizens, and the qualifications 
teachers must have in order properly to assume 
such leadership, are discussed. A hypothetical 
representative of “self-centered, self-seecking 
groups and special interests” speaks to the teach- 
ers of America, defining the teacher’s place in 
the scheme of thinking of this group. The 
“teacher-citizen” responds courageously. 

—O. E. Underhill. 


BisHop, Ernest G. “The Progressive School 
Versus the Modern Secondary School.” Cali- 
fornia Journal of Secondary Education 10: 
397-398; May, 1935. 

The author challenges the claims of “progres- 
sivists” and the achievements in ultra-progres- 
sive secondary schools. His argument is summed 
up in this quotation: 

“The progressive is prone to contrast his rosy 
picture with the familiar drab portrait of the 
dour dictator who barks his commands like a 
Prussian drill sergeant, insists on absolute regi- 
mentation of all classroom procedures, and de- 
mands unswerving allegiance to his sovereign 
will. Here the progressive, in order to make his 
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picture stand out sharp and clear, ignores the 
modern situation and hearkens back to the school 
of fifty years ago. The fact is that neither the 
reactionary nor the progressive offers the ideal 
which present-day education seeks. Somewhere 
between these two extremes lies the golden 
mean. An instructor can allow his students as 
much freedom as is consistent with social be- 
havior, can make his offerings attractive and 
palatable, and can permit considerable pupil lead- 
ership and initiative; and, at the same time, 
achieve desired goals of techniques, skills, knowl- 
edge, and improved social and ethical conduct.” 
—F.D.C. 


HowertH, L. W. “Science and the Soul.” Kal- 
delpian Review 14: 12-18; November, 1934. 
The idea of the soul probably originates in at- 

tempts to make consistent every-day experience 

and the experience of dreams. Once established 
that man has a soul this is carried by analogy to 
plants and animals. The idea of the human soul 
as accepted by the majority of people is com- 
pared with the conception of the personal soul 
or spirit held among primitive races. At certain 

times in history men have denied possession of a 

soul to certain other groups. Ideas as to the 

nature of the soul have been greatly modified 
until it may mean anything or nothing. A wo- 
man or a cow may have a “soulful look.” 

“Theologians might be at a loss without the 
word. But as for contemporary science the word 
is obsolescent and should soon be obsolete. In 
psychology particularly the old idea of the soul 
must ‘give up the ghost!” 

—O. E. Underhill. 


MacKay, Donatp Wittiam. “Four Challenges 
of the Junior College.” The Junior College 
Journal 5: 342-345; April, 1935. 

Discussing the topic from the standpoint of the 
service of the Eastern New Mexico Junior Col- 
lege to its state, the author states the four chal- 
lenges to be these: (1) the junior college must 
“get its ‘place in the sun’ recognized by the pro- 
fession, by leaders, and by the citizens of the 
state”; (2) it must formulate “its curriculum so 
that the largest individual development will come 
to each student”; (3) it must serve “the needs 
of the state as we find them, know them, and 
interrpet them” and it must give “particularly to 
the section of the state in which the college is 
located, a type of service peculiar to the needs 
of this section”; and (4) it must “serve outside 
the school as well as inside,” that is, it must 
make its contribution to adult learning through 
“extension classes, parent education, trade edu- 
cation, school surveys, improvement of the job, 
cultural offerings, library facilities to isolated 
rural people, recreational centers under the gui- 
dance of college leaders, forum, program speak- 
ers, church leadership, discussion groups, radio 
programs,” and the like. —F.D.C. 
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BoaRDMAN, NorMAN. “Are We Moving Towards 
a New Social Order?” The Social Frontier 
1: 21-25; June, 1935, 

The author is firmly convinced that we are 
moving toward a new social order with the fol- 
lowing characteristics: (1) it is to take the form 
of a socialized collectivism; (2) it is to be built 
on the cornerstone of cooperation; (3) it is to 
be a classless society; (4) it is to be a planned 
society; (5) it is to be based on an economy of 
abundance; and (6) it is to make a peace world 
possible. At present we are trending toward 
facism in the belief of the writer, and to combat 
this trend he urges the three following radical 
measures: (1) revise the debt structure; (2) 
use the instrument of taxation, and (3) enact an 
amendment to the Federal Constitution recog- 
nizing the Right to Work. —C.M.P. 


Symposium. “The Horace Mann School at 
Work.” Teachers College Record 36: 647- 
709; May, 1935. 

This issue of the Record describes the philoso- 
phy and the type of curriculum, and gives an 
evaluation of the type of program, carried out 
in the Horace Mann School, an experimental 
school of Teachers College, Columbia University. 

The guiding philosophy is that the school is 
responsible for the total education of the child. 
It believes that there are four fundamental 
powers necessary to the complete education of 
the child: (1) the power to Know; (2) the 
power to Do; (3) the power to Think; and (4) 
the power to Feel. In order to develop these 
four attributes, the curriculum is derived from 
functional concepts from the fields of language, 
literature, mathematics, science, arts, and human 
relationships. This core of content has been di- 
vided into themes extending from the kindergar- 
ten through the high school. 
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The unit method, which is used, assumes three 
things: (1) since interest is a powerful factor in 
learning, the organization of subject-matter is 
made around topics or themes of interest to the 
child and dealing with the content to be devel- 
oped; (2) if the learning situations in school can 
be made to approximate similar situations in life 
outside the school, reality is lent to the process 
of education; (3) learnings, in order to function 
in the mind of the child, must have meaning for 
him and in order for him to gain this meaning, 
the natural and existing relationships between 
varied types of content must be brought out. 

Types of themes developed in the elementary 
school are used as illustrative material. The 
general theme for the Junior High School is the 
“Story of Progress of Man Through the Ages” 
subdivided as follows: seventh grade, the very 
earliest period of man; eighth grade, the ancient 
period to the discovery of America, and ninth 
grade, from the discovery of America to life in 
the modern world. 

In the senior high school the theme is Modern 
Civilizations and Cultures subdivided as follows: 
tenth grade, American civilization and culture; 
eleventh grade, modern civilizations and cultures 
other than our own, twelfth grade, modern prob- 
lems and issues in America. 

An article by Gerald S. Craig and Alton I. 
Lockhart describes the continuous science pro- 
gram in the Horace Mann School, beginning 
with elementary science on the lower levels and 
cumulating with biology in the tenth grade and 
a two-year physical science program in the 
eleventh and twelfth grade. This physical scien- 
ence course of two years includes material from 
chemistry, physics, geology, paleontology, and 
astronomy. —C.M.P. 


SCIENCE IN THE ELEMENTARY SCHOOL 


SHontz, GeRALDINE. “Factors Conditioning the 
Development of Understandings in Beginning 
Science.” School Science and Mathematics 
35: 411-415; April, 1935. 

The author accepts the thesis that it is desir- 
able to introduce curriculum principles, concepts, 
and understandings into the elementary science. 
She discusses in detail these factors which con- 
dition the development and introduction of de- 
sirable materials: “(1) the difficulties which 
have to do with grade placement; (2) the philos- 
ophy and background of the teacher; (3) super- 
stitions and unscientific beliefs which are tra- 
ditional in many families and localities; (4) ani- 
mistic treatment of science materials; and (5) 
the lack of sufficient suitable references.” 

—F.D.C. 


RanpotpH, Lucite. “Bird Study—A Unit for 
May.” The Instructor 44: 38; 93; May, 1935. 
A fifth grade unit relating to the study of 

birds, illustrated. —C.M.P. 


Bacon, Etta. “Rabbits—Wild and Tame.” The 
Grade Teacher 52: 32-33; 66; April, 1935. 
This is a unit appropriate for the primary 

grades intending to show the value of rabbits to 

man and to increase children’s love for rabbits 

as pets. —C.M.P. 


Becker, Epna AND Cook, A. E. “The Awaken- 
ing” and “The Babes in the Woods.” The 
Grade Teacher 52: 28-29; 51; April, 1935. 
These are two plays relating to nature, suit- 

able for the elementary grades. —C.M.P. 


BoutwetL, Witt1am Dow. “Keepers of the 
Great American Zoo.” The Instuctor 44: 40; 
74; April, 1935. 

The author describes the work of J. N. 
Darling, the famous Des Moines cartoonist, who 
is now official caretaker of the United States 
Biological Survey Department. This article per- 
tains especially to birds. —C.M.P. 
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Coun, E. “A Unit on Rocks and Minerals.” 
The Instructor 44: 59; 75; June, 1935. 
A fairly complete unit appropriate for the 
sixth and seventh grade, illustrated. —C.M.P. 


BioucH, GLENN O. “Let’s Do an Experiment.” 
School Science and Mathematics 35: 603-605; 
June, 1935. 

The author describes the steps he follows in 
performing a laboratory exercise with a fifth- 
grade class. The pupils are first allowed to 
examine the apparatus to “clear up any mysteries 
that may surround even the commonest piece of 
apparatus.” ‘The next step is to make sure that 
“all pupils concerned know the reason for per- 
forming the experiment.” The purpose when 
clearly established and understood as a problem 
is written on the blackboard. The children 
are allowed to participate in the experimenting 
and all are required to observe accurately and 
completely during the progress of the work. 
Reporting the experiment involves training in 
scientific method—formulating hypotheses, rea- 
soning from data, and the like. The statement 
of the conclusion is followed by practical appli- 
cations of the facts or principles involved in 
the demonstration. Recording the experiment in 
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various ways suited to the nature of the problem 
and to individual differences in the pupils con- 
cludes the activity. —F.D.C. 


CumMInNGs, BertHa. “Our Animal Welfare 
Club.” The Instructor 44: 35; 88; April, 1935. 
The article describes the club activities of a 

fifth-grade class interested in learning and study- 

ing the care of animals. —C.M.P. 


LupEMAN, Ira. “A Unit on the Banana.” The 
Instructor 44: 23; 64; April, 1935. 
This is an illustrated unit on the banana— 
where it grows and why, its usefulness as food, 
and transportation and marketing. —C.M.P. 


McDonatp, GertuupE H. “Our Timber Crop.” 
The Instructor 44: 49; 70; April, 1935. 
An illustrated unit on forests, their value, 
products, conservation, and importance to pos- 
terity. —C.M.P. 


PEASE, JOSEPHINE VON Doutzen. “Walking in 
the Woods.” The Instructor 44: 34; 85; May, 
1935. 

A nature dramatization suitable for the fifth 

or sixth grade. —C.M.P. 


SCIENCE IN THE SECONDARY SCHOOL 


Weaver, Exvsert C. “Modernizing the Intro- 
ductory High-School Course in Chemistry” 
Journal of Chemical Education 12: 125-127; 
March, 1935. 

With the great changes that have occurred 
in our high-school population during the present 
century, the traditional college-preparatory 
course in high-school chemistry no longer meets 
the needs of most pupils. It is suggested that 
the larger high schools, at least, may offer two 
courses in chemistry. Besides the college pre- 
paratory course, one which deals less with techni- 
cal matters and more with practical life appli- 
cations of this subject may prove more valuable 
to pupils who will probably take no chemistry 
beyond this first course. Some useful sugges- 
tions as to the nature of such a course are 
given. —V.H.N. 


Parey, Henry. “An Approach to Creative 
Science.” Progressive Education 12: 333-335; 
May, 1935. 

The author, teacher of science at the City 
and County School, New York City, and at 
the Woodward School, Brooklyn, describes his 
approach to creative science teaching in the 
elementary school. He says “The science in our 
school is based on the philosophy that it should 
further first-hand experiences and so help bridge 
the gap from the phantasy world of early 
childhood to one of reality through understand- 
ing. It should help encourage the spontaneous 
curiosity so inherent in children, particularly 


when, as Freud points out, we think of ‘the 
distressing contrast between the radiant intelli- 
gence of a healthy child and the feeble mentality 
of the average adult.’ It should help orient 
the child in his new environment. It should 
finally develop a critical interpretation of the 
child’s relationship to his environment.” 

The content of the laboratory used in teach- 
ing creative science is simple, containing things 
children may readily handle without fear of 
injury to themselves or to the apparatus. It 
is varied so that simultaneously, different pupils 
may work on different problems depending upon 
their interest. 

By a number of illustrations, it is shown how 
self-initiated inquiry based on the child’s experi- 
ences may become a vital part of the curriculum 
of the school. —F.G.B. 


Watson, Donatp R. “Making High School 
Physics Functional.” California Journal of 
Secondary Education 10: 236-238; March, 
1935. 

This stimulating discussion of practical depar- 
tures from the conventional physics course lists 
these among the features which are emphasized 
in the author’s physics class: individual projects 
which “are definitely not themes or papers pre- 
pared on the basis of reading,” but which include 
models of all types, charts, and graphs; group 
projects in which the individual pupils contrib- 
ute parts of a mig undertaking, such as the 
construction of a Foucault pendulum; correlation 
of the work on sound with practical music, as 
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discussed and demonstrated by the band director 
and by pupils who play in the band; special 
reports on topics dealing with the phases of 
physics under discussion; extensive reading of 
supplementary material in both magazines and 
books kept in the classroom; fewer than the 
usual number of individual pupil experiments but 
more lecture demonstrations which may or may 
not be writen up by the pupils; differentiated 
assignments of problems so that the abler pupils 
will solve many while the less able will solve 
fewer problems but the latter will put extra 
time on other phases of the work better fitted 
to their interests and capacities. —F.D.C. 


Krenerick, H. Crype. “A Single-Period Labora- 
tory, A Demonstrated Successs.” School 
Science and Mathematics 35: 468-476; May, 
1935. 

Having experimented for twenty years with 
the single period for laboratory work in chem- 
istry and physics, the author gives the reasons 
for his conviction of the superiority of the 
single-period plan over the double-period plan. 
He makes the following recommendations for 
success with the single-period plan: 

The experiments should be designed and 
written for the single period, with the expecta- 
tion that laboratory work will precede classroom 
discussion. The pupils should be given the 
laboratory instructions in advance of their ex- 
perimentation and the instructions should be 
such as to demand preparation. The students 
should perform most of the experiments indi- 
vidually but all should perform the same experi- 
ment during the same period. Pupils should 
be required to record only data, computations, 
and conclusions, using a uniform system of 
tabulation which enables the instructor to check 
all records in a brief time at the close of the 
period. F.D.C. 


CUNNINGHAM, Harry A. “Objectives in High 
School Biology.” School Science and Mathe- 
matics 35: 462-467 ; 606-612; May, June, 1935. 
The theme of this careful analysis is suggested 

in these statements” . . . biology furnishes much 

material which when properly selected, organized 
and taught should make large contributions to 
the intelligent solution of many of our indi- 
vidual and social problems...” “... we as 
biology teachers should concern ourselves in 
giving the biology which is needed.” The key- 
note of the discussion is a stressing of the 
need for developing more effective teaching of 
the use of scientific method. F.D.C. 


Oxsourn, EttswortH S. “The Use of the Text- 
book in the Effective Learning of General 
Science.” School Science and Mathematics 
35: 285-291; March, 1935. 

The author discusses the underlying aims and 
philosophy of the general-science course. He 
emphasizes as important aims the teaching of 
the scientific method, the inculcation of scientific 
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attitudes, and the teaching of principles of science. 
His philosophy is well expressed in this quota- 
tion from the article: “It would seem to me 
that just as the learning cycle starts with prac- 
tical problems from the life experience of the 
learner, it must culminate in experiences which 
demand the application of the learning acquisi- 
tions.” —F.D.C. 


Fyre, W. H. “Science in Secondary Educa- 
tion.” The School Science Review 16: 289- 
297; March, 1935. 

When science was first introduced into the 
curriculum of the secondary schools great were 
the hopes thereof. The call for science teach- 
ing came first from such men as Priestly, Kings- 
ley, Huxley. It was “hoped that children could 
be brought into direct contact with concrete 
phenomena such as readily engage their interest, 
and could through that interest be attracted to 
measure and compare them, to observe, to experi- 
ment and in general in investigate ... and 
through their own explorations they would reach 
out to the truth of general conceptions... . 
largely inspired by the false motive of producing 
factory-fodder, the teaching of science has been 
largely factual. It has been unscientific, because 
it has deserted the scientific path of personal 
observation and experiment and _ substituted 
verbal information.” 

The rest of the article makes a plea for the 
reestablishment of science teaching on an active 
or heuristic basis. Granting that the heuristic 
system may result in lower test scores on 
present so-called science examinations, the 
author stoutly maintains that under this system 
boys and girls would know more real science 
and would gain a greater respect for and 
training in the scientific method. —C.M.P. 


Scuuttz, M. P. “A Contract Method in High- 
School Chemistry.” Journal of Chemical Edu- 
cation 12: 239-241; May, 1935. 

This article describes a modification of the 
Morrison plan as used in one high school. The 
units are called contracts, and provision is made 
for recitation by each pupil individually to the 
instructor. The plan has met with marked suc- 
cess in chemistry and is now being tried out 
in biology. —V.H.N. 


Barcer, THOMAS Morse. “Effectiveness of the 
Individual Laboratory Method in Science 
Courses.” Journal Chemical Education 12: 
229-232; May, 1935. 

This article reviews briefly the work which 
has been done in an attempt to evaluate the 
various methods of conducting laboratory work 
in science classes. The author describes a 
method in which teacher and pupils together 
perform the experiment. In this method as 
many as a dozen pupils may participate in the 
demonstration, each doing a certain part. This 
method has been found both popular and 
effective. —V.H.N. 








New 


publications 


Wess, Hanor A., and BEAUCHAMP, Rosert O. 
Science By Observation and Experiment. 
New York: D. Appleton-Century Company, 
1935. 721 p. $1.72. 

The names of the authors is a guarantee of 
a good text. They have produced a book in 
line with modern pedagogy and current practice. 
The general plan is an inventory of a pupil’s 
knowledge followed by textual material, special 
suggestions for observation and experiments 
and some form of test. The suggestions for 
the organization of the recitation are especially 
to be commended. The title “Science by Ob- 
servation and Experiment” suggested to the 
reviewer a book in which experimental work 
would be developed in class, possibly by demon- 
stration, as a foundation or groundwork of 
the text. Such is not the case. The text 
proper is free from demonstration and experi- 
mental material. “The Observation, Experi- 
ments, and Demonstrations” following the text 
in fine print suggest many trips for observations 
but rather little demonstration work to illus- 
trate fundamental principles. This probably 
has an advantage that schools which cannot 
have materials for experimenting may use the 
textual material alone. Some teachers may feel 
that there is a loss in not giving the pupil the 
advantage of some of our more commonly used 
class demonstrations in which certain procedures 
are used to give the experience of drawing a 
conclusion and thus giving them a little insight 
into the methods of the scientist. Over 20 per 
cent of the book is, including the supplementary 
material in each unit, in fine print so that the 
amount of the material in the book is very large, 
certainly enough for the eighth and ninth grades 
for which the book is written. The fine illus- 
trations add to the attractiveness of the book. 
It is a book in which any normal boy and girl 
will be intensely interested. —W.G.W. 


Fitzpatrick, FrepericK L., and Horton, RALPH 
E. Biology. Boston: Houghton Mifflin Com- 
pany, 1935. 611 p. $1.76. 

Leaders in the field of science education rather 
generally believe that the knowledge content of 
high-school biology courses should be centered 
around the important principles of biology. This 
book represents an attempt to “emphasize those 
biological principles which have applications in 
everyday experiences.” The content of the book 


is divided into seven units, with the materials 
of each unit centered around some biological 
principle. The units are as follows: Unit I, 
“The Changing Environment”; Unit II, “Proto- 
plasm, the Cell, and the Organism”; Unit III, 
“Life Functions”; Unit IV, “Adaptations of 
Behavior and Structure”; Unit V, “Reproduc- 
tion”; Unit VI, “Variation and Heredity”; 
Unit VII, “Plants and Animals in Relation to 
Human Affairs.” 

The treatment of each chapter is compre- 
hensive and for the most part interesting. In 
addition to the regular explanatory text mate- 
rials, each chapter contains a wealth of supple- 
mentary materials, that is, suggested activities, a 
summary of principles, guide questions, and a 
list of books to read. Etwoop D. HeEtss. 


Hunter, Georce W., and WHITMAN, WALTER G, 
My Own Science Problems (7th year). 431 p. 
$1.20; Science in our Social Life (8th year). 
452 p. $1.28; Science in our World of Prog- 
ress (9th year). 581 p. $1.60. New York: 
American Book Company, 1935. 

These three books comprise a series of 
general science textbooks designed for use in 
the junior high school. According to the authors 
“the underlying theme for junior-high-school 
science should be first, at the lowest level, 
simple knowledges about the interesting and 
useful science in the immediate environment of 
the individual. In the second year understanding 
is more the goal; while in the last year inter- 
pretation and application of science are the 
desired outcomes. The philosophy of presenta- 
tion should result in the ultimate generalization 
that man of all the animals is the only one 
who can control and artificially change his 
environment.” 

Each book is divided into units which are 
organized according to the Morrison plan. Each 
unit begins with survey questions to take stock 
of the general information possessed by the 
pupils. The survey questions are followed by a 
preview to explain the unit. Each unit is made 
up of problems with readings and laboratory 
directions, self-testing exercises for mastery of 
the problems, story tests to rephrase the prob- 
lems; summary to outline the unit; a test on 
fundamental concepts to develop generalizations; 
thought questions that call for applications, 
science recreations and science club activities 
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to promote leisure-time activities and reference 
reading. 

Much emphasis has been placed upon learning 
devices as a means of motivating the pupils 
to reason about environmental science. Cuts, 
graphs, cartoons, and diagrams are employed 
frequently throughout the books as learning 
devices. The cartoons are unique in this re- 
spect and they, no doubt, will prove interesting 
and stimulating to junior-high-school pupils. 

Altogether these books are attractive in ap- 
pearance, well illustrated, and so organized as to 
arouse and maintain the student’s interest in 
science. They make a worthwhile addition to 
the rapidly growing list of junior-high-school 
science textbooks. —Extwoop D. Hetss. 


FisHer, Crype and LANGHAM, Marion L. 
Nature Science. Book 1. World of Nature. 
93 p.; Book 2. Ways of the Wild Folk. 117 
p.; Book 3. Our Wonder World. 113 p.; 
Book 4. In Field and Garden. 104 p. New 
York: Noble and Noble, 1934. $1.20 each. 
This is a series of four books designed to 

acquaint boys and girls with common environ- 
mental factors, such as many kinds of plants, 
insects, birds, fur-bearing animals, frogs, toads, 
rocks, heavens, and the seasons. Each book is 
divided into two parts. The first part empha- 
sizes the materials common during fall and win- 
ter and the second part those common during 
spring and summer. 

In developing the various topics, a general 
plan is used in which interesting information is 
given in story form followed by suggested pupil 
activities and questions. In most cases, this is 
followed by poems and legends that relate to 
the topic. 

The style is clear and appropriate for pupils 
in later elementary grades. The vocabulary has 
been checked with the Thorndike word list. 
Statements of important and helpful summaries 
are given in the margins. The books are beauti- 
fully illustrated by many full-page colored plates 
and by illustrations in black and white. At the 
close of each part of each book is a final review 
in the form of multiple choice, completion, and 
true-false questions. 

These books provide interesting reading mate- 
rials for science classes in elementary schools and 
should have a place in both school and public 
libraries. —F.G.B. 


Patcu, Epita H. and Fenton, Carrott LANE. 
Holiday Shore. New York: The Macmillan 
Company, 1935. 150 p. $2.00. 

This is a companion book in the series contain- 
ing Holiday Pond, Holiday Meadow, and Holiday 
Hill. The authors tell many delightful stories 
about the life and habits of common creatures 
found along sea shores, such as snails, crabs, star- 
fish, clams, sea urchins, and barnacles. In these 
stories information is given that answers many 
questions about sea-shore life that are commonly 
asked by children. Many beautiful and appro- 


NEW PUBLICATIONS 137 


priate illustrations add to the interest, attrac- 
tiveness, and value of the book. 

Holiday Shore is a real contribution to science 
literature for children of elementary-school age 
and of special interest to those who spend their 
vacations at a beach along the coast. —F.G.B 


Fursay, JoHN Harvey. Nature Chats—A Year 
Out-of-Doors. Lancaster, Penn.: The Science 
Press Printing Company, 1934. 255 p. $1.75. 
This book consists of fifty-two essays on vari- 

ous nature topics arranged as a chronicle of 

happenings in the out-of-doors, season by season. 

Many illustrations in black and white and care- 

fully selected poems form an integral part of 

the book. An appendix gives helpful suggestions 
on preserving plant and animal specimens. 
—F.G.B. 

Harrison, Lucia. Daylight, Twilight, Darkness, 
and Time. Newark, N. J.: Silver, Burdett and 
Company, 1935. 216 p. $1.24. 

Many relationships between human affairs and 
one’s latitude and longitude are discussed in an 
interesting way. Some of the topics treated are: 
relation of human affairs to longitudinal differ- 
ences in the nature of the seasons and to the num- 
ber of hours of daylight; sun behavior at various 
latitudes; twilght; relation of time of day to 
longitude; navigation and surveying; time prob- 
lems of the world traveler. There are many help- 
ful maps and charts. The book is a ready refer- 
ence for much useful material that is difficult 
to find in simple form. It is excellent for supple- 
mentary work in both general science and geog- 
raphy. —W.G.W. 


Herrick Francis Hopart. Wild Birds at Home. 
New York: D. Appleton-Century Company, 
1935. 345 p. $4.00. 

This book is a classic of method and observa- 
tions in bird study. Many years ago Professor 
Herrick in his work Home Life of Wild Birds 
first described and illustrated the results of his 
use of the tent-blind for the intimate observation 
and photography of living birds in the field. The 
present volume represents a “distillation of a life 
time of study.” It comprises the essence of his 
former published writings and also offers a mass 
of entirely new data about birds. 

In chapter one the author presents a detailed 
analysis and description of the method he em- 
ployed in studying the habits of wild birds. His 
method depends chiefly upon two conditions: 
(1) the control of the nesting site, and (2) the 
concealment of the observer. Students of bird 
life who wish to make observations of their own 
will find many valuable suggestions and helps in 
this chapter. 

Wild Birds at Home deals mainly with the 
period of mating, nest-building, and the care of the 
young, the most interesting period of the bird’s life 
cycle and it shows clearly the play of instinct and 
intelligence in the birds’ behavior and habits. It 
gives the fullest account available of the life of 
the nest of typical American birds. 








138 SCIENCE EDUCATION 


The book is illustrated with striking and in- 
formative photographs of birds in life and in 
action. This book brings to the amateur natural- 
ist and the scientific student alike a wealth of 
authentic information about bird life and an ex- 
traordinary adventure in bird lore. 

—Elwood D. Heiss 


Waricnt, ANNA, and Wricut, ALsert H. Hand- 
book of Frogs and Toads. Ithaca, New York: 
The Comstock Publishing Company, Inc., 1933. 
231 p. $2.50. 

This is a guide book for the study and indentifi- 
cation of North American frogs and toads. Of 
each species, there is a plate of photographs from 
life and a two-page résumé of its characters and 
habits. Common name, scientific name, range, 
habitat, size, general appearance structure, voice, 
breeding and notes are dealt with in the treat- 
ment of each species. The photographs are excel- 
lent. This book should be very helpful to teach- 
ers, students, and naturalists. 

—Elwood D. Heiss 


CaRLETON, Rosert H., and CARPENTER, FLoyp G. 
Comprehensive Units in Chemistry. Philadel- 
phia: J. B. Lippincott Company, 1935. 420 p. 
$1.20. 

The chemistry course, as set up in this work- 
book, is arranged and organized on the basis of 
twelve “comprehensive” units, wherein “individual 
pupil activity is emphasized in terms of individual 
differences in ability, capacity, and interest.” The 
processes are well integrated and are arranged in 
a logical sequence so as to stimulate and guide the 
student to focus his attention on facts, theories, 
principles, laboratory work, men of science and 
characteristic vocabulary. 

The general plan for each unit is as follows: 
(1) The unit is defined by means of recall and 
review questions, a brief descriptive view of the 
entire unit and a list of the unit problems to be 
solved; (2) the assimilative material for the unit 
consists of textbook references for each of the 
unit problems, an introduction to each problem 
followed by demonstration, experiments, other 
learning exercises, summary of the learning prod- 
ucts, and individual projects for the entire unit, 
under the general heading of “Materials for En- 
richment”; and (3) the unit summary consisting 
of self-testing exercises and mastery tests on the 
unit. Although the technique of such a plan could 
be recommended as an aid in teaching high-school 
chemistry, the authors would have presented a 
more valuable contribution if the “units,” selected, 
represented the “big ideas and principles” of the 
field of elementary chemistry. —Jack Epstein 


Fisk, Emma L., and Appoms, Rutn M. A Lab- 
oratory Manual of General Botany. New York: 
The Macmillan Company, 1935. 137 p. $1.00. 
This laboratory manual contains simple exer- 

cises dealing with the functions and structures of 

plant life. Each exercise is an independent project 
which can be performed, in part or as a whole, 
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without any disturbance of the continuity of the 
successive laboratory work of the course. The 
exercises are based on the facts and principles of 
the subject matter of lecture and textbook study 
and so can be adapted to any elementary course 
in botany . . . the exercises being selected accord- 
ing to the assignments of the instructor. 

The manual also provides suggestions for the 
demonstration of phenomena relative to the study 
and understanding of plant life. 

The appendix of this manual offers general sug- 
gestions for the selection and preparation of mate- 
rials used in the laboratory; these could be em- 
ployed as exercises for the more rapid students. 

—Jack Epstein 


Situ, Grtpert M., Overton, JAMEs B., GrLBert, 
Epwarp M., Denniston, Rotitin H., Bryan, 
GeorcE S., and ALLEN, Cuartes E. A Tezt- 
book of General Botany. (Third edition re- 
vised.) New York: The Macmillan Company, 
1935. 574p. $3.50. 

This book presents the subject of botany as a 
unit wherein emphasis is mainly on structures and 
functions of plant life rather than on abstract, 
advanced phases of the subject. 

The material discussed is well adapted to an 
elementary course in that it deals with those 
phases of plant life which are familiar to the stu- 
dent because of their widespread occurrence in 
nature or because of their economic importance. 

The chapters are arranged in a logical and 
sequential order, so giving a definite continuity to 
the course. The authors have attempted to avoid 
the use of handicapping terminology and techni- 
cal terms throughout the text so as to relieve the 
student of the difficulty of comprehension and 
mastery of subject matter imposed by the use of 
new scientific terms. 

As the result of these considerations, the mate- 
rial of the text is easily read and readily com- 
prehensible—all of which makes for a good ele- 
mentary textbook of general botany. 

—Jack Epstein 


Wricu7, A. A., and Wricut, A. H. Handbook 
of Frogs and Toads. Ithaca, New York: The 
Comstock Publishing Company, 1933. 231 p. 
$2.50. 

This is the first volume of a projected series 
called “Handbooks of American Natural History” 
and it serves as a most promising beginning. 
The true test of any such guide to a group of 
organisms is its applicability and usefulness in 
the field. In the relatively limited New York 
City region it was possible to key many of the 
indigenous species of frogs and toads with very 
little difficulty using the keys and species descrip- 
tions in this manual. There is no question that 
it will be of equal aid to naturalists in any 
section of the United States and Canada. 

An excellent general account including a most 
helpful plate on the eggs of 24 species is followed 
by a key to the families of frogs and toads and 
then keys to the species and subspecies within 
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each family. Each species, subspecies, and variety 
is then completely described as to general appear- 
ance, habitat, range, voice, and breeding habits 
with many miscellaneous field notes appended. 
Each description is accompanied by a set of 
almost entirely new photographs from life of 
various phases in the life history of each form. 
This handbook should be in the library of every 
student of Amphibia, amateur or professional. 
—GeE0RGE SCHWARTZ. 


ALLEN, ArtHUR A. American Bird Biographies. 
Ithaca, N. Y.: Comstock Publishing Company, 
Inc., 1935. 238 p. $3.50. 

Something new about our friends, the birds. 
It seems as if bird lore has been presented from 
every angle of approach, but now Dr. Allen has 
daringly given us bird autobiographies, without 
however any suggestion of affection or nature 
faking. These are charming bird sketches infused 
with the spirit feeling and characteristics of the 
birds themselves. Out of the fullness of knowl- 
edge, with a background of years of careful study, 
keen observation, and experience he presents the 
birds’ methods of living, their nesting and migra- 
tory habits and their distribution in a manner 
altogether delightful. Note the opening sen- 
tences of the “Peregrine’s Story”; “Prince of the 
predators am I, ace of the avian war lords, pirate 
of the air. You who shudder at the thought 
of death, who cringe at the approach of destruc- 
tion, who faint at the sight of blood, listen not 
to my story. Cradled on the rocks of precipitous 
cliffs, nourished on the flesh of timid song birds, 
taught to ride the tempest and to kill for the joy 
of killing, I and my story are not for the 
faint hearted.” 

Only the student with something of the divine 
fire of the imagination can thus vividly present 
the spirit and life of the individual bird. This 
book is not for bird identification, no dry details 
of markings or classification are in its pages. 
Who seeks for this kind of information must 
read elsewhere. Here, however, the tyro and 
the expert alike will find the thrill of knowing 
each individual bird as a personality. 

For the teacher a very important feature of 
the book is a series of questions covering the 
main facts in the life history of each species, the 
answers to be found in the autobiographies. 

It is well printed, profusely illustrated with 
excellent protographs and full page plates, over 
200 in all. Altogether it is a valuable and 
charming book that any bird student, bird lover 
or nature study instructor will wish to add to his 
library. —Joun J. ScHOONHONEN. 


Green, Georce Rex. Trees of North America. 
Volume II. The Broadleaves. Ann Arbor, 
Michigan: Edwards Brothers, Inc., 1934. 344 
p. $3.50. 

This is a comparison volume to Volume I, The 
Conifers. The author, now professor of Nature 
Education at Pennsylvania State College, was 
an instructor for fifteen years in the Forestry 
School, and so brings to this work not only the 
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knowledge of an expert forester but also an 
experience gained through coming in contact with 
the viewpoints and needs of teachers of science 
and other subjects. Thus the two volumes on 
trees constitute, for science teachers and laymen, 
probably the best single treatise and key on trees 
that has been written. The work is authentic, 
scientifically accurate, and readily usable by the 
teacher and student, even those with a minimum 
of knowledge of trees. The author seems to have 
kept constantly in mind the fact that the book 
is intended for teachers of elementary and secon- 
dary school science. There is a brief discussion 
of each family of trees, the various genus under 
each family, and the chief individuals composing 
each genus. Each individual tree is usually dis- 
cussed as to synonyms, common names, wood, 
leaves, flowers, fruit, buds and twigs, bark, form 
and size, root system, distribution, growth and 
age, reproduction, value, and so on. —C.M.P. 


Hotmes, Harry N. Out of the Test Tube. New 
York: Ray Long and Richard R. Smith, Inc., 
1934. 373 p. $3.00. 

Almost three score books have been written 
for the laymen relating to the subject-matter 
field and chemistry. Out of the Test Tube is a 
worthy addition to an already meritorius list. 
It is the opinion of the reviewer that Out of the 
Test Tube excels most of the popular books that 
have been written in the field of chemistry. 
Quite often popular books have emphasized cer- 
tain phases of chemistry and neglected other 
phases almost as important. This book has a 
most desirable balance, not only as to the vari- 
ous subdivisions of chemistry but also as to the 
treatment of the practical and theoretical aspects. 
Not enough of the latter phase has been empha- 
sized to detract from its readability by the aver- 
age layman and high school student. 

The major theme of the thirty-two chapters 
in the book is that this is the age of chemistry, 
made possible by the success of the chemist in 
outwitting the forces of nature, and in many 
cases improving on them. The author points 
out the close relationship of chemistry to eco- 
nomics, the arts, transportation, health, national 
defense and world affairs. 

The author is a professor of chemistry at Ober- 
lin College and a past president of the American 
Chemical Society. —C.M.P. 


Kane, JosepH NatHAN. Famous First Facts. 
New York: The H. W. Wilson Company, 
1933. 757 p. 

In Famous First Facts the author records first 
happenings, discoveries and inventions in the 
United States. The several thousand famous 
first facts are listed alphabetically. There is also 
a chronological index and a geographical index 
listing many of the facts found in the alphabetical 
list. As one might surmise, the book is a rather 
extensive compendium of knowledge and ready 
source of information for science teachers and 
pupils on any level. It merits a place in any 
library. —C.M.P. 
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Boyer, Puiie A.; Gorpon, Hans; Cvark, 
ArtHur S. and Sumuinc, Joun. A Learn- 
ing Guide in General Science. Chicago: Lyons 
and Carnahan, 1934. 322 p. $0.96. 

The problem-experiment method of approach is 
employed in the guide consisting of twenty-four 
units more or less common to most general- 
science textbooks. It is not intended as a text- 
book per se, but rather as a supplementary book 
with numerous pupil problem-experiments. The 
twenty-four units contain over 200 problem- 
experiments. Each unit begins with an over- 
view of the unit followed by a pre-test on the 
unit. Then follow a series of problem-experi- 
ments which have cross-references to eleven well- 
known general-science textbooks. A list of ap- 
plications and questions for further study of the 
problems is found at the end of each unit. 
General science teachers will find this book a 
very useful one, regardless of the school situa- 
tion in which they are teaching, or the textbook 
they are using. The approach is commendable 
and ought to be much more extensively used. 
Better learning of general science would un- 
doubtedly result. While one might question 
sometimes the selection of the problem-experi- 
ments included, and the omission of others 
equally desirable, that is merely a matter of per- 
sonal opinion. The same thing may be said 
regarding some of the questions asked and the 
illustrations used. Altogether it is a most com- 
mendable and useful book. —C.M.P. 


Symposium. Popular Science Talks. Volume 
7, 1929. 355 p. $1.50; Volume 8, 1930. 285 
p. $1.00; Volume 9, 1931. 319 p. $1.00; 
Volume 10, 1932. 307 p. $1.00. Philadelphia 
College of Pharmacy and Science. 

Each year a series of 13 or more popular 
science talks are presented by members of the 
faculty of the Philadelphia College of Pharmacy 
and Science. These lectures have been made 
available in book form and published under the 
auspices of the American Journal of Pharmacy. 
The versatility of these lectures may be judged 
by the tiltes of the various lectures. Volume 7: 
“The Modern Sun Cult,” “The Romance of 
Beverages,” “Soil and Sod,” “Time—What Keeps 
It?” “How Much Do You Weigh?” “The Cos- 
metic Urge,” “Snakes and Snake Protection,” 
“Heart Beats and Blood Flow,” “The Carbon 
Oxide Brothers Mon and Di,” “The History and 
Mystery of Pyrotechny,” “Little Drops of 
Water,” “Evolution of the Motion Picture,” and 
“Todized Salt—A Food or a Drug.” Volume 8: 
“The Chemist as a Detective,” “Under Invisible 
Light,” “Iodine, the Element of Doubt,” “Seventy 
Years of Petroleum,” “No More Pain,” “Heat 
and Cold,” “Dope—The Story of the Use and 
Abuse of Opium,” “King Cotton,” “The Rat 
Menace,” “Trees,” “Transparent Life,” “The 
Story of Inks,” “Sound Production and Repro- 
duction,” and “Ventilation and Comfort.” 
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Volume 9: “What is Gas?” “Radio-activity,” 
“Over the Roof of North America,” “Ice Cream,” 
“Funguous Friends and Foes,” “Under the Lime 
Tree,” “Liquid Death,” “How Do We See?”, 
“Concentrated Sunshine,” “Food Poisoning and 
Poisonous Foods,” “What Fur,” “Hum and 
Bug,” “Silicon,” “The Story of Alcohol,” and 
“Milk—Cow’s and Mother’s.” Volume 10: 
“Triumphs of Medicine,” “The History and Ro- 
mance of Bread,” “Photons and Electrons,” “The 
Modern Arsenic Hazard,” “Yeast—in Welfare 
and Industry,” “Aqua Philadelphia,” “Useful 
Milk Products and Milk Preparations,” “Gold— 
A King and a Servant,” “Insect Friends and 
Foes,” “Colloids—A Story About Particles,” 
“Vitamins,” “Copper—Man’s First Useful 
Metal,” and “Manufactured Ice Cream.” 
—C.M.P. 


McKay, Roy H., and Beastey, Norman. Lets 
Operate. New York: Ray Long and Richard 
R. Smith, Inc., 1932. 361 p. $3.00. 

Written in the vein of T. Swann Harding and 
the series emanating from Consumers Research, 
Incorporated, Lets Operate is in many respects 
their peer. Dr. McKay is an eminent physician 
and a Fellow in the American College of Sur- 
geons. He asserts his great reluctance to write 
the book, but feels that people have a right to 
know concerning some of the facts and practices 
now carried on in the name of medicine. The 
author cites case after case in which the victim 
was not the victim so much of his disease as the 
victim of either incompetence or charlatanry, or 
both. (A feeling often shared by many besides 
the reviewer.) A close line of distinction is 
drawn between the surgeon and the physician 
and the author makes a plea for each to remain 
in his own especial realm. There are numerous 
so-called surgeons who should not be allowed to 
practice surgery and ought to be told that they 
can never develop the skills and techniques re- 
quired in successful surgery. Although the pro- 
fession has many quacks and charlatans, there 
are, proportionally, as many or more capable, 
sincere physicians and surgeons as any other pro- 
fessional group (including the teaching profes- 
sion). But how many appendices have been re- 
moved because it is popular or the doctor needed 
some money! 

The practice of numerous hospitals in permit- 
ting or even forcing inadequately trained internes 
to perform major operations (so they may gain 
experience at your expense!) is deplored. Dr. 
McKay makes out an excellent case against state 
socialism in medicine. His arguments almost 
convince the wavering reviewer! If you have 
ever had an operation or have been seriously sick, 
or ever expect to be, you will enjoy reading this 
book, and it may be, even profit from it from 
the standpoint of health as well as financially. 

—C.M.P. 








